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Motor-driven Radial Drill. 





The accompanying illustration is of a 
new half universal radial drill designed to 
be driven by a direct connected motor. 

The motor is of the iron clad type, entirely 
covering the armature, pole pieces and field 
coils, with commutator and brushes extend- 
ing outside of motor housing. It is free 
from external magnetism, which is neces- 
sary in order to keep small particles of steel 
and iron from adhering to the drill. The 
armature is mounted on a bronze spider, 
which is attached to the cone pulley. 

The controlling lever is arranged on top 
of the motor, and by a semi-circular move- 
ment of same all forward and backward 
speeds may be instantly obtained. This, 
together with the back gears, at the rear of 
the swinging arm, gives not only a much 
wider range of speed than can be obtained 
by cone pulley, but a much more finely 
graduated speed. 

With the exception of a few improve- 
ments, the drill proper is similar in design 
to the full universal radial which appeared 
in our issue of August 18, 1892. 

The column swings around an internal 
stump, and rests at its lower flange A on 
balls to insure easy movement, Toe thrust 
on the elevating screw at CO, and the drill 
spindle at B is also taken on ball bearings. 

The drill head is moved on the arm by a 
hand wheal, ra2k, and spiral pinion, which 
is always within easy reach of the operator. 

The spindle is spring-balanced and fed by 
a rack and pinion in connection with a 
quick return, which can be instantly re- 
leased, a valuable feature for tapping. 

Tae feed is obtained by pin gearing, and 
can be changed waile drill is running. 

This tool is built by The Lodge & Davis 
Machine 
Tool Co., of 
Cincinnati, 

Ohio. 
> 

Quite ex- 
tensive ex- 
periments in 
the use of 
electric mo- 
tors for rail- 
roadsare now | 
being carried 
on in France, 
but have not 
yet gone far 
enough toen- - 
able definite = 
conclusions 
to be drawn. 
Trains of 
five or six 
cars have 
been hauled 
in some in- 
stances, it is 
said, at a 
speed of 
sixty-five miles per hour. 

Sa 

The steamship Willehad, newest of the 
North German Lloyd twin-screw freight and 
immigrant carriers, made her maiden trip to 
his port from Bremen in 13 days and 13 
hours. She is a sister ship to the Wittekind, 


ind measures 4,996 tons. 





Foundry Inventiveness.—l. 





By S. Bouuanp. 





The spindle center and sweep-board is 
eminently adapted for fashioning circular 


























erably diminished. It is sometimes urged 
at foundries where the spindle center is an 
unknown quantity, that inasmuch as they 
are without such an appliance, and, per- 
haps, deficient in skill to properly employ it 
if such a thing existed, it is just as well to 
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the case, would, in a majority of instances, 
furnish adequate means for molding inde- 
pendent not only of pattern, but of the 
spindle center likewise. 

As before intimated, the molder and pat- 
ternmaker that attempt this class of molding 
must be efficient workmen, as the demands 
made upon their judgment and skill is of an 
order much beyond what is ordinarily ex- 
pected from the commonrun of mechanics. 
The molder must thoroughly understand 
how to manipulate correct mold surfaces in 
the sand, step by step, so that the completed 
mold shall, in every respect, be equal to 
that which he could have produced from a 
full pattern, whilst the patternmaker will 
endeavor to utilize every ready-made appli- 
ance that answers to the form of mold to be 
fashioned, cutting up no new material 
where a little inventiveness on his part will 
enable the molder to employ such second- 
hand devices as may be schemed for his use; 
in fact, both should be actuated by one mo- 
tive, viz., to produce a good casting at 
the least possible outlay for labor and ma- 
terial. 

The following ex- 
amples will serve the 
purpose of explaining 
some of the various 
means by which to pro- 

| duce castings, when, 
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for any reason what- 
ever, it may be thought 
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mold faces in an infinite variety of shapes, 
and is equally applicable for producing 
plain flat surfaces in the sand direct, 
exclusive of the aid of any pattern or 
model whatever. Wherever this is thor- 
oughly understood by the able men in 
foundry and pattern shop the cost of pro- 
ducing certain classes of castings is consid- 





\ 
\ 
A 
i. 
ei, 
/- 
— ee 
RADIAL DRILL. 


accept what, to them, seems the inevitable, 
viz., make a pattern no matter what it costs. 
Even under such discouraging circum- 
stances there is very often a way out of the 
difficulty that would effectually dispense 
with the necessity for incurring such ex- 
pense. The straight edges, center plug, 
templates and making-up pieces required in 





inadvisable to con- 

struct anentire pattern 

to mold from, 

PLAIN RINGS, PLATES, 
COVERS, ETC, 

To those who are 
unacquainted with the methods of molding 
herein presented, it is well to mention 
that the examples are arranged in such 
order as will best serve to elucidate the 
whole subject, and with the view of im- 
parting ideas that may be readily applied 
to all work of a general character. A 
careful study of each example as we pro- 
ceed will make what follows much easier 
to understand ; this applies particularly to 
Fig. 1, which, whilst the object treated may 
of itself be very simple its production in- 
volves many important characteristics of 
the chief principles employed; the rest 
will gradually disclose themselves as we 
proceed, 

Fig.1 (page 
2) is a plan 

- ; and mid sec- 
“_-__-_»  tfonal eleva- 
> tion showing 
how to mold 

plain, round 
— or square 
— plates, with- 

out the aid of 
a spindle 
center. Ifa 
spindle cen- 
ter was em- 
ployed for producing a mold of this descrip- 
tion,a plain sweep-board secured to the spin- 
dle arm would strike off the joint surface, after 
it had been previously made ready by ram- 
ming in a nowel part or upon the floor level, 
afver which the shape of the casting would 
be lined off in whatever position it was in- 
tended to occupy throughout the process of 
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molding. These lines, marked through the 
parting sand upon the hard bed, serve as a 
guide for laying on the facing sand, setting 
in runners, risers, etc., and are, of course, 
transferred to the cope face after the latter 
has been duly rammed thereon, and serve 
as a guide for subsequent finishing when 
the cope has been reversed. If the bed is 
formed on the floor guide stakes are neces- 
sary as a means of returning the cope to its 
original position after the mold has been 
made in the bottom part; but when a part 
flask is employed the ordinary pins serve 
that purpose. The remaining operations 
consist of preparing the lower bed and 
sweeping off to the required depth. If the 
casting be a round plate, or ring, the sweep- 
board will partially form the edges, leaving 
some subsequent making up to be done at 
the upper edges. The figure, however, 
shows two other modes of accomplishing all 
this, exclusive of the spindle center alto- 
gether. One is to set down parallel straight 
edges A A, and center plug B, and, by 
means of the former, strike off a hard bed 
surface, after which proceed as directed for 
the spindle center, leaving the straight 
edges and plug in their respective places. 
After the cope has been rammed the lower 
surface, (’, may be struck off with a straight 
edge answering to the depth required. If 
the casting be a ring the segment J, which 
pins on the center plug as shown, forms 
both inner and outer edges; if the casting 
be a round plate the outer edge of the seg- 
ment will serve. Square, or any other form 
of plates require no center plug, the lines 
marked on the bed being a sufficient guide 
to set the making-up against, as shown 
at H. 

The ring F F, when procurable is an ex- 
cellent substitute for the straight-edges 
A A, and for some classes of work is more 
serviceable. It will be readily seen that if 
a circular molding was required on any 
part of the round plate, it may be easily 
produced by a strickle resting on and held 
in position by the center pin at one end, 
whilst the other is made to travel round the 
edge of the ring, and thus form, with the 
greatest nicety, any kind of molding de- 
sired. This particular feature will be more 
fully discussed further on. 

PISTONS, BASES, ETC, 

The plan and elevation shown at Fig. 2 
may be taken for a piston, or any other 
similar casting. The ordinary spindle cen- 
ter and sweep board, with three segments 
for subsequent finishing at the edges, would 
make a very short job of this after obtain- 
ing the cope by following the instructions 
given at Fig. 1, but in the event of there 
being no such convenience, other adequate 
means are available. Supposing there were 
three rings answering exactly to the diam- 
eter and depth of each step at A BUC, it 
would only be required to strike off the lower 
surface at D, set down ring at A, and ram 
the outside, placing over this a ring at B, 
and so on to the top; all these rings would, 
when duly centered and made good all 
round, answer to the form of casting re- 
quired. But, suppose there were no rings 
of the true dimensions, it is possible to 
utilize any others that are within the diam- 
eter, no matter what their depth may be. 
Should the ring be correct in diameter, but 
too deep, as at /, the strickle shown, being 
made to rest on the top and reach down to 
the required depth, will form a true sur- 
face on which to place the ring which 
follows. In the event of the ring being too 
small in diameter, as seen at F/, the seg- 
ment shown, being made to the required 
depth, and of width suflicient to compensate 
for the deficiency in the ring, will answer 
the purpose admirably. The ring is deep 
enough to form the second rise by means of 
a strickle similar to that used at /, and, 
like the latter, may be used for forming the 
next rise up to the joint, by means of the 
segment, asshown. This suggests another 
mode by which all the steps “could be made 
very promptly from the one ring #, if it 
had been deep enough to admit of a wider 
segment being employed at the joint. By 
referring to Fig. 3 the reader will observe 
how, by means of ring //, instead of straight- 
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edges, such molds, if not too large, may be 
struck with the sweep at once, almost as 
effectively as by the spindle center. 

PANS, DOMES, CAPS, ETC. 

There are not many foundries engaged in 
general work, but have numerous circular 
objects about with one of their edges true. 
Riser heads, turned-off cylinders, old piston 
rings, armless pulleys, ring patterns, or, on 
a pinch, a pulley rim pattern may on occa- 
sion be made very serviceable when some 
nondescript casting, for which it would be 
out of the question to make a pattern, is 
wanted. Such rings, in conjunction with 
the center plug, are in many instances pref- 
erable to some of the abortive attempts at 
a spindle rig which one comes across now 
and again. Fig. 3 shows such a ring at 
A A, central with which, and at the re- 
quired depth, is the wood center plug B, 
which retains the sweep ( in position, 
whilst the upper edge is traveled round on 
the ring A, to form the sand pattern of a 


STRAIGHT AND CURVED HORIZONTAL 
SWEEPING, 


Any description of curved molding, solid 
or shell, can be made very easily by means 
of the two guide boards A A, and strickles, 
as illustrated at Fig. 5. The single stop, 
B, on the strickle is much better than two, 
as it only requires that one guide board be 
absolutely straight laterally; the other one, 
if true on the edge, will answer well enough 
if it should be lacking in that particular. 
When there are stops at both ends of the 
strickle, it is imperative that both boards be 
exactly in line, and parallel with each 
other; otherwise, the strickle is fast and 
loose alternately, and the casting will be 
out of truth just that much. The figure 
represents guide boards ret in the floor or 
nowel, and the strickle for making the cope 
impression in position; when this has been 
formed, and the cope lifted off, it only re- 
mains to strickle down to the dotted lines, 
and a shell molding is by this means molded 
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formed, is taken in the cope, after which 
the thickness, shown by dotted lines, is 
swept out, and the mold is ready for finish- 
ing and closing. At Fig. 4 is shown how to 
mold this or any other hemispherical cast- 
ing in a reverse position. The mold at Fig. 
3 is all contained in the floor or nowel part ; 
in this example, however, it is all in the 
cope, making it necessary to first strike the 
outer surface of the mold for a cope im- 
pression, after which the thickness. again 
shown by dotted lines, is struck off, leaving 
the sand core stationary upon the floor or 
nowel part. This reverse method is made 
possible by simply allowing ring A A to 
remain a fixture at the joint, and lengthen- 
ing the center plug B just enough to give 
ita good grip in the floor somewhat below 
the joint, and to stand as much above as 
will give the requisite depth of casting. 
These two figures, 3 and 4, should be suffi- 
cient to explain how wide an application 
may be made of the principles they illus- 
trate; almost any description of circular 
mold is made possible by these very simple 
means. 
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FouNDRY INVENTIVENESS. 


to the board edges over which the strickle 
is made to pass. It is almost unnecessary 
to say the reverse of this, or any similar 
casting, may be obtained in the cope by 
carving out the design in the strickle above 
the joint, as seen at Fig. 6, instead of at- 
taching to the strickle, and projecting be- 
low the joint, as here shown. 

The illustration at Fig. 6 will explain 
how to mold gutters, troughs, etc., hori- 
zontally by a method similar to that de- 
scribed at Fig. 5, the only difference being 
that in all castings of this class there must 
be some provision made for maintaining the 
strickle in an upright position whilst it is 
being drawn along the straightedges. It 
will be observed that in this example the 
strickle is supplied with auxiliary stays DB 
and (, which, being right angles, will, 
when screwed to the strickle, increase the 
length of base, and thus prevent it (the 
strickle) from assuming any other position 
than vertical. The strickle, as here repre- 


sented, shapes the outer surface of the 
mold, the impression of which is taken in 
the cope, after which, the thickness, as 
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shown by the dotted lines, is struck off | 
another strickle, leaving the core resting . 
the bottom. Fig. 5 will explain how tor 
verse the mode of procedure in this ca; 
always remembering that owing to the j 
creased depth it will be necessary to p: 
vide the strickle with angle pieces B and 

Fig. 6, for the reasons already stated. 

The reader will observe that, in all cas« 
the joint line means either the upper ed; 
of a bottom flask, or nowel, or the fi 
level, whichever;method may be most c: 
venient for molding. Of course, when t 
latter mode is adopted guide stakes are j 
dispensable, in order that the cope may 
returned with the same accuracy that t 
flask pins insure. 


IRREGULAR FORMS, CURVES, ETC. 


The representation at Fig. 7 exhibits at 
glance how any irregular or curved piece of 
decorative molding, or any other similar 
ject, may be worked direct in the sand, u 
aided by any portion of pattern whatever in 
this particular case. Should the design be 
more complicated, with more or less fin 
edge work, it would then be necessary to 
provide supplementary segments and ma 
ing up pieces with which to finish the mold 
after the strickle had been made to perform 
its legitimate office. As seen, a level bed 
obtained on which the design is drawn by 
the patternmaker, who also furnishes the 
requisite guides, against and upon which 
the strickle must rest as it is drawn along. 
It will be apparent that inasmuch as that 
portion of this molding at A constitutes a 
semi-circle, the center-pinned sweep B is al! 
that is required for shaping the mold as far 
as CU, after which, the rest being all curve, 
the strickle D must be used, guided by the 
template # up to its junction with the 
circle at C. Any other irregularly outlined 
object may, after this manner, be accurately 
made in the sand direct, solid, as shown, or 
shell, as in previous examples. 

ELBOW PIPES, ETC, 

Not unfrequently an odd pipe, either 
elbow or straight-length, is required, for 
which the patterns on hand are unsuitable ; 
or, it may be that a foundry, minus any 
such patterns altogether, receives an order 
of this description. Under such circum 
stances the template and strickles may very 
easily be substituted for the regular pattern 


with the assurance that an excellent castins 


will result if the requisite skill is obtainable 
for molding it this way. Fig. 8 gives view 
of template required for a 12 inch elbow 
pipe; the inner and outer guides, A, B, ar 
spread apart by end pieces ( D, which cor 
respond in length to the outer diameter o! 
pipe. The lower halves of the flanges ar: 
secured by screws from above to the under 
side of this template in the position they 
are to occupy in the resultant casting. Th: 
template, with flanges attached, is firsi 
bedded in the floor or nowel, exactly leve! 
and at such depth as will bring the under 
side even with the joint, as shown at 4 # 
taking the precaution of ramming facin; 
sand to the flanges in the regular manner 
elsewhere, solid ramming of old sand onl) 
is necessary up to the joint, as shown at 
EE. The strickle /’ is then to be used, a 
shown, to form a sand pattern of the bod: 


or outer diameter of the pipe up to the 
flanges either way at G G, beyond which 


the core prints are formed by another 
strickle of reduced diameter, as seen a! 
Fig. 9. 

When the body and print ends have bee: 
struck off as directed, release the templat 
by taking out the flange screws ; it on! 
remains then to make the joint good a 
over, set on the upper halves of flanges an 
we have a perfect half of our pipe in sand 
which, when covered with moist partin 
sand, will leave its impression in the co} 
after the latter has been rammed thereo: 
This impression obtained, proceed first 
return the template to its original position 
second, to sweep out a sand core box b 
means of the strickle, as shown at Fig. 1 
This surface will also require a good lay: 
of moist parting sand, after which the co 
arbor, shown at Fig. 8, may be bedde 
therein and the core prepared in the accu 
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tomed manner, using still another strickle 
form the upper surface of core, as seen 
Fig. 11. It will be observed that the 
core arbor is made to fill the print at the 
eadmost wings. Now, if a thick square 
trowel be thrust down endwise all round 
tne core before it is lifted, there will be no 
ason to expect other than a clean separa- 
mn from this improvised sand core box. 
his accomplished, another strickle, answer- 

g to the diameter of the body and just as 

ich deeper than one half as the template 
i: in thickness, will serve to shape the mold 
s tface betwixt the flanges, as shown at 

g. 12, but the print ends will remain as 
they were formed by strickle, Fig. 10. 

By adopting this method entire we ob- 
taln the two halves of the mold and core, 
constituting the whole mold required. Ifa 
dry sand core is provided, the lower half of 
the mold is at once proceeded with, imme- 
diately the template has been returned, sub- 
sequent -to procuring the cope impression, 

3 directed. 
ee ee 


Improvement in Grinding Machine. 





In our issue of May 24th we described a 
surfacing feature which The Appleton Mfg. 
Co., Philadelphia, have recently added to 
their universal grinding machine. A further 
idea of the scope and general utility of this 
machine may be had by referring to the 
accompanying illustrations. 

Fig. 1 shows the machine set for work 
held between the centers. Fig. 2 is an en- 
larged view of the upper part of the same 
machine, and shows an improved and easily 
operated device for cutter-grinding in posi- 
tion upon the platen to which it is secured 
by T-bolts. 

The upper part of the device is graduated 
and swivels upon a disk which may be 
elevated or depressed by means of a hand- 
screw. The main standard has a longi- 
tudinal adjustment upon a platen of its own 
which provides for all necessary across- 
table movements. Thus a cutter may be 
presented to ‘he emery wheel at any angle 
and ground to any degree of clearance. 
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Light Drill Press. 

We illustrate herewith a small and light 
drill press designed for rapid work in drill- 
ing up to ,5, inch holes. The press is shown 
as made for the bench and also mounted 
upon a column, but in other respects the 
machines are identical. 


It has a steel spindle, the end of which is 
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upon a fixed stud. The machine is driven 
by a 1-inch flat belt and, being designed for 
high speeds, all pulleys are turned true in- 
side. 

The greatest distance from spindle to 
table is 74 inches, vertical movement of 
spindle 2} inches, vertical adjustment of 
table 7 inches, diameter of table 8 inches, 
distance from center of spindle to column 





Lieut DrILtut Press, 


tapered to fit an Almond or a Skinner 
chuck, and a nut is fitted above the taper 
by which the chuck can be readily re- 
moved. 

There is a steel pinion and rack for feed- 
ing, with adjustable collars above the sleeve 
for taking up lost motion. An adjustable 
collar above the pulley gauges the depth of 
the drilling. 











IMPROVEMENT IN GRINDING MACHINE. 


The adjustments provided for this at- 
ichment taken in connection with the move- 
ments and adjustments of the machine on 
which it is used adapt it to grinding almost, 
f not quite, all forms of cutters used. 
-- 
The Brooks Locomotive Works, of Dun- 
sirk, N. Y., have received an order for 
iirty passenger locomotives for the Central 
allway of Brazil. 








The spindle is relieved from belt pull in 
the usual manner by providing a bearing 
in the frame. 

The idler pulleys are mounted upon an 
adjustable support so that the belt is brought 
into line with either step of both pulleys by 
simply moving the adjustable piece to the 
end of its slot and clamping. 

The countershaft is attached to the col 
umn, and all the pulleys upon it run loose 








5 yy inch, weight without column 45 pounds, 
with column 110 pounds. It is made by 
D'Amour & Littledale, 204-206 East Forty- 
third street, New York City. 

—-_ —— 

An Improved Stuffing Box. 





The engraving herewith represents a de- 
sign of stuffing box which, from a long 
practical experience in the use and erection 
of steam machinery, heating apparatus, 
etc., and a thorough trial of the one shown, 
is believed by the patentee, James Tobin, 
27 Pine street, New York, to obviate many 
of the difficulties of the ordinary arrange- 
ment, such as working off of the nut and 
consequent leaking, the derangement of the 
packing by the turning of the follower in 
tightening, etc. 

It will be seen that the follower below 
the projecting collar is hexagonal in form, 
the opening or box in the bonnet that re 
ceives the follower being of corresponding 
cross section. This, as will be understood, 
prevents the rotation of the follower under 
any conditions, 

Above the collar referred to the follower 
projects through the cap, and is threaded to 
receive the lock nut, as shown, which is 
used for binding the nut, in a manner well 
understood. The arrangement is applicable 
to stuffing boxes for any purpose. 

pe 

The Chicago, Burlington & Quincy is ex 
perimenting with petroleum as fuel on 
some of its switch engines at Chicago, and 
on some of its locomotives running between 
Chicago and Galesburg. On one of the lat 
ter engines the oil exploded at Kewanee, 
Ill., May 24th, scattering the burning fluid 
over the engineer and fireman. The fire- 
man was enveloped from head to foot in 
flames and jumped into the water tank, The 
engineer leaned from the cab and set the 
brake with his foot, and then rolled off into 
the wet grass. [lis clothes were burned off 
and his left hand badly hurt. It is reported 
that the engineer is so badly burned that 
he cannot recover. The fireman was also 
badly burned about the face, neck and 
breast.— National Car and 
Builder, 


Locomotive 


ae 
H L. Gantt, 316 Walnut street, Philadel- 
phia, Pa., member of the American Society 
of Mechanical Engineers, and who has had 
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an extended experience in making steel cast- 
ings, offers his services as consulting engi- 
neer in the preparation of specifications for 
steel castings, and their inspection before 
being accepted. Mr. Gantt has kept very 
complete records for several years of the re- 
sults given by castings of different compo- 
sitions, and for different purposes, which 
will assist him in his work and make his 
services correspondingly valuable. 
peewee 


LETTERS FROM PRACTICAL MEN, 








Compressed Air for Fire Engines, 
Editor American Machinist : 

The suggestion in a recent issue of the 
AMERICAN MACHINIST that steam fire en- 
gines should be self-propelling, and that 
compressed air might supply the motive 
power, attracted my attention at the time, 
and the suggestion then struck me as not in 
any way feasible. I had known of one or 
two self propelling steam fire engines that 
had been tried and for good practical reasons 
discarded. In the engines that I had known 
the self-propelling feature was simply an 
addition to a fully equipped steam fire 
engine, the addition comprising special 
traction wheels, sprocket wheels and chains, 
a special propulsion engine supplied with 
steam from the main boiler, steering gear, 
etc. The engine was, of course, considera- 
bly heavier than another engine of the same 
capacity without the locomotive feature. 
The additional mechanism added much to 
the complication of the apparatus and de 
rangements were more frequent upon it. 
Although the engine when standing in the 
house was always connected with a heater 
and steam was always on, there was still 
more or less delay before the fire was going 
all right. Besides all else the engine would 
not go as fast as with the horses, and it 
would not go into all the places and posi- 
tions where the horses would have been 
able to put it. If compressed air could 
have been applied to the propulsion of the 
engine it would seem that some of the ob- 
jectionable features of steam propulsion 
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might have been avoided, but it would still 
entail a considerable addition to the weight 
and complication of the apparatus. 

But the suggestion of Mr. J. Neuert, in 
the AMERICAN Macuinist May 24th, pro- 
vokes a little additional thought upon the 
matter and puts a different complexion 
upon the whole business. A steam fire 
engine running to a fire and scattering live 
coals along the road and belching out smoke 
and glowing sparks above, would seem to 
suggest that it was anything but a fire ex- 
tinguisher. Now, if we could throw away 
the boiler and all its appurtenances, retain- 
ing only the pump, two-thirds or more of 
the weight would be got rid of, and we 
could add a sufficient air reservoir and all 
the self-propellmg mechanism and the whole 
apparatus would not then weigh one-half as 
much asa steam fire engine of the present 
day. This machine would be ready to start 
out at full speed as quick as the men could 
jump to their places upon it, with not the 
slightest delay for any cause. Each fire 
hydrant would have a compressed air nozzle 
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as wellas the water nozzle, and when the 
engine reached the hydrant and the air and 
water were connected, the engine would be 
ready at once to go to work. It could 
always be ready for work at full speed be- 
fore the hose could be laid. 

It would be necessary to provide the com- 
pressors to furnish the air and to keep them 
always ready for immediate service, and 
pipes to the hydrants would have to be 
laid. If high-pressure air were used, as for 
several reasons it should be, the pipes would 
not require to be very large. A four-inch 
pipe would supply adozen engines. But 
if in any city a general compressed air sys- 
tem were established for supplying air to 
the general public for the multifarious uses 
to which it may be put, the same system 
would always be available for fire purposes, 
and the special cost for the fire service 
would be slight, and the cost of operation 
and maintenance would be less than one- 
half what it is at present. That such gen- 
eral compressed air service will be estab. 
lished in our towns and cities is not an iri- 
descent dream but an unvarnished iron gray 
probability. As soon as a compressed air 
street-car service is established and the 
pipes are laid for it, those pipes might be 
connected tothe fire hydrants and thus a 
supply of power would always be ready. 
There are several things still in the future 
awaiting our appropriation and inventors 
need not yet be sighing for other worlds to 
conquer. FRANK RICHARDS. 


Oblong Cupolas, 
Editor American Machinist : 

P. C. Forrester, in your issue of May 17, 
1894, questions my treatment of the oblong 
cupola, and says it ‘‘ does not by any means 
agree with his practice in smelting, and the 
bunging up of a furnace can be traced di- 
rectly to its mismanagement, and when ma- 
terlal is properly handled, it cares very 
little whether the furnace is square, round, 
or otherwise that it melts itself in.” 

I would say to Mr. Forrester that the 
mismanagement, and not proper handling 
of material which he cites, is one great 
reason why we find the plain round cupola 
in the supremacy. With this class of a 
cupola there is much more leeway for mis- 
management, etc., not causing losses and 
bad results, and it is this very fact that has 
led up to the popularity of the plain round 
cupola. It is all very well for us to say 
such and such should not be, but when we 
find we cannot always be on hand to pre- 
vent or look after such matters, and it is a 
form the most sensible to the least error in 
mismanagement, then we cannot but admit 
there is good grounds for accepting the 
form of cupola which can be the least 
affected by mismanagement. I did not say 
an oblong cupola could not be used. I said 
they ‘‘bung up” more readily, and hence 
their use is not encouraged by firms having 
large quantities of iron to melt. The artt- 
cle also says: ‘‘A plain round cupola 
about the same diameter at the tuyeres as 
above or below them, would melt or run 
longer, all conditions being equal, than the 
oblong or contracted cupola.” I would ask 
Mr. Forrester if he disputes this. The sense 
that I draw from his article is, that he 
melts exceptional long heats with the ob- 
long design he uses, and that this is chiefly 
owing to good management and a little use 
of chemistry. 

I admit the oblong cupola is an excellent 
form to obviate the ‘‘cold center,” and I 
am sure we all would welcome any informa- 
tion or knowledge Mr. Forrester could im- 
part to us regarding his method for achiev- 
ing the excellent results he reports. 

I would kindly ask Mr. Forrester to give 
us a full complete illustrated description of 
his oblong cupola, and explain any special 
features in its management which he 
might consider necessary to achieve success. 
Also, in what way does he utilize chemistry 
to aid him? And, again, I would ask him 
what is he melting? Is it cast-iron in shape 
of pig iron, or scrap, or ores altogether? I 
cannot resist feeling many others than my- 
self will, with interest, await a reply to 
this, and I hope Mr. Forrester will favor us 
with one. Tuos. D. WEsv. 
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Safes that are Burglar-proof. 
Editor American Machinist : 

I notice ina late issue of your paper a 
communication on steel for safes from Mr. 
Durfee. I think Mr. Durfee, in recommend- 
ing some attachment to make a loud noise 
if the safe be attacked, has not given the 
matter full consideration. Such expedients 
are makeshifts—they are patches on a struct- 
ure constitutionally weak. Why not have 
a safe which is actually burglar-proof ? The 
government’s report on the subject of treas- 
ury vaults and safes showed there was one safe 
which 44 experiments and attacks and 115} 
pounds of nitro glycerine would not open. 
It was the safe built by Corliss, of 
Providence, R. I.; all other safes were 
opened with less than three ounces of nitro- 
glycerine in from 8 to 38$ minutes. 

Mr. Durfee’s suggestion is based on a 
supposition that no burglar-proof safe ex- 
ists. Now, a burglar-proof safe is not one 
which cannot be opened in any length of 
time, but one which cannot be opened in 
the /ongest time a burglar can have access to 
a safe. In many banks this would be from 
Saturday night till Monday morning, and a 
safe, therefore, which cannot be opened in 
36 hours is burglar proof. Such a safe is 
the Corliss. The Hall Herring Marvin Safe 
Co., with six men, attempted the feat of 
opening a Corliss safe, at Jackson, Mich., a 
year since. They were permitted to work 
36 hours with any tools or explosives. 
They voluntarily gave it up after 10 hours’ 
work, admitting they could not open the 

Jorliss safe. Now, such a safe needs no 
alarm clock attachment suggested by Mr. 
Durfee. A house built on a weak founda- 
tion must require occasional patching and 
shoring up of that foundation, and similarly 
a safe built on a constitutionally weak plan, 
as are all square or screw door safes, simi- 
larly needs a wet nurse alarm clock arrange- 
ment. The rational cure is to start right 
with a solid foundation. Mr. Durfee has 
merely discovered old ideas already in use. 
There is an electrical alarm attachment in 
use in many cities. It is an arrangement 
which rings a bell or equivalent in a central 
station when an attempt is made at night on 
the safe. But one of the largest bank burg- 
laries in the United States nearly material- 
ized in Buffalo, N. Y., through this device 
lately. Depending on it implicitly, the 
bankers used a common square safe. 
burglars simply bribed the central-station 
attendant not to notice the alarm, selecting 
a dark, rainy night when false alarms are 
common with all electrical alarms, and 
which fact would have cleared the central- 
station attendant. One of the parties to the 
contemplated robbery talked too freely in a 
saloon and the ‘‘snap” was ‘given away.” 
But electrical alarms to bank safes are 
beaten without the necessity of bribing any 
one. It is common practice for burglars 
on rainy nights to connect a live arc lamp 
wire or street railroad wire with the bank 
alarm wire, the effect being the same as 
lightning. The heavy charge burns out the 
electrical alarm; an attendant is at once sent 
to one or two stores or banks on the circuit, 
and finding everything all right supposes it 
was a stroke of lightning, and returns to 
assist in hunting up the trouble and putting 
in a new alarm device. If the attendant 
goes to the bank it is intended to rob, and 
shows an inclination to linger unduly, he 
is knocked on the head; and as an hour's 
work with explosives will open any square 
safe and vault door in the country, the 
bank is robbed before the alarm device can 
possibly be repaired. But it is not custom 
ary to follow up alarms on rainy nights, as 
they come in so rapidly due to the electrical 
conditions of the atmosphere, that it is as 
sumed they are due to this cause only. 
Safes have been arranged to explode a 
charge of dynamite if tampered with. The 
drawback is that they often explode the 
charge when being legitimately opened by 
the bank officials, and one experience of 
this kind cures the banker from a hankering 
for any more similar experience. Or the 
safe is drenched by the burglar with water 
or a gallon or two of alcohol run into the 
joints, which renders explosives inoperative. 
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Nitro-glycerine and dynamite have an un- 
pleasant habit of becoming ‘‘ acid” and ex- 
ploding spontaneously, and burglars have a 
habit of robbing a safe without opening the 
door at all, by cutting a 4-inch hole through 
the back into the money compartment and 
abstracting its contents, as is shown in the 
government report illustrating different 
methods employed by burglars. 

In fact, all devices of whatever kind to 
afford protection or strength to a structure 
constitutionally weak, are of such make- 
shift character as to be fitted only to 
delude bankers whose fears and ignorance 
of mechanics make them easy victims for 
most any device offered. The real security 
of a house is a solid foundation which re- 
quires no bracing. Why, then, do men 
like Mr. Durfee, who are capable of inves- 
tigating the subject, suggest patches and 
props in lieu of a solid safe structure ? 

That chrome or manganese steel can be 
drilled as Mr. Durfee states is a well-known 
fact to any one who has investigated it, but 
the drilling is a slow operation, unless con- 
siderable speed is given to the drill, when 
any good tool steel hardened outright in 
water, or, preferably, quicksilver, will cut 
fairly well. The manufacturers of manga- 
nese steel in both England and the United 
States admit that it cau be ‘‘ machined ” or 
drilled, but with difficulty, notwithstand- 
ing Mr. Zen Brinus Lyons’ belief to the con- 
trary. Ex-BURGLAR. 
Some Old Engines — Letting 

Alone, 


Things 


Editor American Machinist : 

A recent interesting communication from 
Mr. Booth refers to some old engines, and 
the perusal calls to my mind some New 
England examples that may be interesting. 
Many specimens of early steam engineering 
have been irrevocably lost that would be 
very interesting to those who only know the 
engines of the present, and which would be 
instructive object lessons could they be 
permanently exhibited beside some of the 
modern experimental engines in our tech- 
nical institutions. 

I remember one old specimen of not over 
10 horse power that was made in England 
early in the present century and had been 
brought to this country about 1835 and used 
for various purposes until finally it was set 
up ina retail woodyard for running a saw 
and wood-splitting machine. It had or- 
namentally designed legs not unlike the 
lathes and planers of long ago, but the most 
noticeable feature was the steam chest, 
which was entirely detached from the cyl- 
inder casting and was supported on four 
columns rising from the frame, the ports in 
the chest being connected to each cylinder- 
head by pipes. It originally had a parallel 
motion, but this had been replaced by a 
crosshead and slides of the most unmechan- 
ical design and villainous workmanship. It 
was running in 1869, but a year later, hav- 
ing some thought as toits possible or proba- 
ble future value as a relic, I visited the 
place and found that it had been sold to a 
junkman for $8.50 who had _ promptly 
broken it up the more easily to transport it 
away. 

In regard to the low pressure beam en- 
gines built 40 or 50 years ago, it certainly 
must be said that there was a simplicity of 
design and a directness of motion that made 
them at least easy to manage and not liable 
to get out of order; features that were a 
partial atonement for their comparative 
jack of economy. I remember such an en- 
gine located near a tide-water dock from 
which the water for condensation was 
taken. All pumps were operated from the 
beam, and when it was once set to going 
there seemed nothing further to do till 
stopping time. The pressure was 30 pounds 
with 20 revolutions. The engineer was a 
sober, careful and competent man, yet he 
occasionally came over to the machine shop 
where I was an apprentice, and which was 
over a thousand feet away from the steady- 
going old beam, the only precaution taken 
being to securely lock the engine-room 
door during his absence. It is my impres 
sion that there was never an accident of any 
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kind happened to the old engine. 
are few plants, however, at the prese: 
time with the numerous attachments, app 
ances and complications, where it would | 
thought safe or expedient for the attenda: 
to be absent or out of sight or hearing f 
hardly a minute. 

Mr. Colvin showed some diagrams in yo: 
issue of May 17th that showed the adva 
tage of letting well enough alone, an accoi 
plishment that too many engineers ha 
never cultivated or acquired. Ido not infer 
that all valves are as well set as these ev 
dently were when the engine was first star 
ed, or that there are not numerous engineers 
who can and do intelligently adjust and in 
prove the setting of very many engi 
valves. There are, however, a good mar 
who do not know when to let things alon 
like the members of an engine compan) 
whose old tub got an unenviable reputa- 
tion of being unreliable. On returnin. 
from a fire they would pull it to. pieces 
find the reason why or why not it hai 
worked badly or well, as the case might b: , 
a good performance not even exempting 
from the regular dissection, as they eviden 
ly expected to find some visible cause fcr 
its unexpected good performance. Perhaps 
letting things alone can be overdone, bit 
most mechanical things give ample warnin 
to the experienced eye or ear of needed a 
tention, and I fail to see any reason for du- 
ing work for which there is no apparent 
call. I will admit having under my charge 
a set of duplex pumps with 20 inch cylin 
ders, the heads of which have not been taken 
off for 14 years. PETER H. BULLOCK. 


Rounding Book Corners—Mechanica! 
Principles — Antiquated Shops — In- 
jector Diseases—Damper Regulators, 

Editor American Machinist : 

We all know how books with the regula 
tion square corners to the pages (particu 
larly unbound books or pamphlets) have a 
decided tendency to curl at the corners, 
especially if carried in the pocket, and this 
destroys the looks of the book, as well as 
makes it inconvenient for handling. Some 
publishers have taken the cue, and send out 
such books with rounded corners of perhays 
three-eighths of an inch radius, and some of 
the later ‘‘ pocket reference books” have this 
improvement. Their convenience is so ap 
parent that it is strange all publishers do 
not do this, but the remedy is so simple 
that there is no excuse for the owners of 
the same being bothered with curled cor 
ners, unless they prefer them. Simply go 
into the pattern room or carpenter shop, and 
geta gouge, outside ground, of the radius 
that suits your fancy, and placing the book 
on a board, and holding the gouge about 
perpendicular, shove it down over the cor 
ner, and your corner is no longer square 
and liable to be rumpled. 

It is such a convenience, that the little 
trouble is not to be counted, and, I am sure, 
all who have not already tried this little 
game, will do sointhe future. It is very 
useful on catalogues which are often con 
sulted, as Brown & Sharpe’s, and others 
well known to machinists. 

Why is it that men who ought to be gooi! 
mechanics, if they are not, will forget some 
of the most common first principles if the) 
happen to be trying an experiment which 
demands different conditions? A certain 
piston-pump arrangement, whose great 
beauty (so claimed) was in the fact that it 
was perfectly balanced in all positions, did 
not work entirely satisfactorily in all con 
ditioas, and it was deemed necessary t: 
have a small auxiliary piston run throug 
one head to accomplish certain ends whic! 
are not relevant to the question in hand 
This auxiliary piston was about one six 
teenth the area of the main piston, and whe 
the pressures range up in the vicinity o 
200 pounds, more or less, this is no sma! 
amount for a perfectly balanced piston. Bu 
the draftsmen and others interested met a 
objections to the apparently well grounde 
prediction that it would seriously unbalanc 
the piston, by saying that the shape of t/ 
other side of the piston would take care of tha 
and still have it balanced as before. An 
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bis 1s the eve of the twentieth century. 
Needless to say, it did nothing of the kind, 
ani another (useless, so far as the object 


was concerned) auxiliary piston had to be © 


p: t on the other side of the piston, and the 
sh ipe of the piston remained the same, too. 





t is surprising how many shops still 
clag to old practices, and what a lack of 
aivancement there is in localities which 
yi would think would be farthest ahead. 
T. ols that have long since ceased to be use- 
ful (comparatively, of course, for we must 
co sider a tool useless or nearly so when 
there is one which will do ten times the 
w rk on the market, even if we can manage 
to run the old one by considerable coaxing) 
are preserved as relics of the past, and 
hardled with a tenderness that is almost 
patuetic. The idea expressed in an editorial 
iu this paper not long ago, about the de- 
sirability of having shop tools wear out 
faster, in order to give place to later de- 
signs, is something that can be thought of 
with profit by many shop proprietors and 
superintendents or foremen; the old tools 
are losing money every day. Antiquated 
methods of heating, which do not heat, of 
lichting, which do not light, and of various 
other essential features of a shop which 
only half perform their office, are the cause 
of many a declining business instead of the 
close competition, or hard times, or, per- 
haps, we might say, with the assistance of 
the two latter conditions. And it is a mis- 
take to suppose that nothing can be done 
without an outlay of considerable capital, 
for in many instances the leaks can be 
stopped without spending a dollar, and 
even the old machines on hand be turned to 
a much better use, or made to turn out 
more work by the application of sound me- 
chanical principles. Capital, in the shape 
of new tools and appliances, will work 
wonders in the cost of production, but when 
not directed by mechanical ability, they 
fall far short of their promise, and cause a 
distryst of new tools and new methods. 

This is especially true when the manager 
of the place is not a thoroughly practical 
mechanic, and does not consult with those 
who are, while the man well versed in shop 
practice and modern methods will make an 
equal sum of money go much farther in 
tools that are most needed for the work, 
And there are many shops where a man well 
versed in shop practice of to-day could 
make a good salary by having all he could 
save over present methods. 





I came across a case of injector disease 
some time ag6é that may throw some light 
on similar cases, for they are apt to be 
puzzling at times. As is usual with in- 
jector diseases, they attack lifting injectors 
the most, either have more exposures to 
contagion, or else are constitutionally weak, 
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INJECTOR SUPPLY 
probably the latter in a measure, and the 
fireman informed me ‘‘that it wurked all 
richt sometimes, but at other times it would 


siart all right, then kinder ‘cough’ as 
though it had consumption, and stop 
wurikin ” 


‘nowing that if an instrument will start 
ht, or will work good at times, and not 
i¢ others, the fault must lie outside the in- 
j-ctor (in this instrument, if not in all, for 
had no moving parts to become shifted 
{ interfere, as is sometimes the case) I 
ran hunting for the trouble, after trying 
nyself to see it ‘‘cough.” 
But the fireman was right; it did cough 
i spit in a manner indicating air in the 
iter supply, which was down out of sight, 
icked in and covered over with earth. 
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There was no leak in the pipe above 
ground, as tested by acandle at the joints, 
but knowing that air must get in somehow, 
we hunted further. 

They had told me the water came from a 
well, so I did not dream of trouble in that 
quarter, but in looking around outside the 
building I saw a large pipe, about 10 
inches diameter, discharging water from the 
direction of the boiler room, and I inquired 
what it was. 

It was the discharge pipe to a well, sort of 
an overflow for surplus water, and this was 
what was meant by the well; the injector 
supply was put down into this overflow 
pipe, as shown in the sketch. The trouble 
was now Clear, for at times the water surged 
in the pipe, and let air into the injector 
supply, then it would be so full of water 
that it would work all right at times, and 
at others the water would be so low it 
would not start at all. This was remedied 
by putting the supply pipe down into the 
discharge as far as was safe to give full 
opening, and there was no trouble from 
this source after this. For coughs of this 
kind a thorough examination of the suction 
end is in order, and with generally good 
success in curing the disorder. 





It seems to me that there is a good deal of 
money spent in close regulating dampers, 
which might be put toa better use, and to 
many the only recommendation necessary 
is to get a piece of parchment paper, with 
a red sunflower down in one corner, saying, 
‘*This damper regulator will work on less 
than one pound variation of steam press- 
ure,” and what the steam gauge hand indi- 
cates after it is ‘‘ worked” does not matter. 
Iam told by some damper men that their 
regulator will hold the steam within a 
pound pressure, and will move the damper 
just the desired amount to accomplish this, 
while ‘‘the other fellows’” regulator will 
either shut the damper tight, or hold it 
wide open at the slightest variation. This 
is generally the case with most of them, 
except the man you are talking to, and the 
writer has never seen but one regulator 
which would not go either ‘‘tight shut 
or wide open” at the change of pressure 
required to operate it, and it may be that 
this was an exception in the one seen. 
Some move with a ‘‘bang,” and others 
crawl from one position to the other, but in 
most of them there is no stopping half way 
in either direction. And I am told in this 
connection that some of the largest New 
England manufacturers would not have a 
regulator that would stop at intermediate 
points, and this being the case, it is easy to 
see why they are suited so well with the 
damper regulators on the market. My idea 
of a damper regulator is one which will 
operate on the rising of the steam pressure, 
and move the damper toward the closing 
point}just as long as the steam continues to 
rise, and if the slight movement controls 
the fire, it shoulc hold it in that position 
until the pressure is again varied from any 
cause. When the damper is either wide 
open or shut, you have full blast at 89 
pounds, and no blast at 90 (if it works with- 
in that margin), and if this is economical 
working of fuel, I must have learned wrong. 
And I should vastly prefer a regulator 
which would allow a variation of 3 to 5 
pounds, and work gradually, than one of 
the ‘‘ wide opens” at a variation of 1 pound, 
and the consumption of fuel would not be 
less economical than with the latter form. 
I am not advertising any regulator, because 
I know of none that completely fills the 
bill, although one that I have seen was 
near enough for practical purposes, but 
for general working the old diaphragm 
type will come nearer to it than most of 
them, with, of course, a wider steam varia- 
tion. Frep H. CoLvin, 


Forging in a Manual Training School 
—A Drill Chuck, 


Editor American Machinist : 

Mr. Spalding’s excellent article in your 
issue of May 10th, in which he describes 
‘‘skew” blows, reminds me of several exer- 
cises I mastered while a student in a manual 
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training school. I haven’t seen them in use 
in any other school, and so shall describe 
them, for they are first class for beginners. 

During our last days in the school foun- 
dry we cast several hundred bars and cubes 
of lead, the bars }’’ square by 7” long, and 
the cubes 2''x2''x2). The first exercise was 
to hammer one of the square bars into an 
octagonal one as in Fig. 1. The second was 
to ‘‘upset” the octagonal bar some and draw 
out intoa round bar, which was then further 
drawn out and finished as in Fig. 4. The 
third was to draw one of the square bars 
out intoan hexagonal one as in Fig. 2. The 
fourth was to draw out a pentagonal one as 
in Fig. 3. This we afterwards upset and 
hammered into a cube, shown in perspective 
in Fig. 5. The 2’ cubes were hammered 
into the shapes shown in perspective in Fig. 
6,a figure having four isosceles triangles for 
faces. All of us had to hammer these exer- 
cises out of lead before we were allowed to 
touch a piece of iron or start a fire, and later 
on, when we forged side tools and other 
work requiring “skew,” or, as we called 
them, ‘‘draw blows,” there were few 
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pieces flying through the shop. A few of 
the best of these lead exercises were kept as 
models for the succeeding class, the rest 
were put in the foundry to be remelted. 

I am going to describe the engine of a tug- 
boat, the ‘‘Mollle Spencer,” which I saw 
some months ago. I can give but a poor 
description, as I have been able to see the 
boat but once, and then at dusk, and only 
for about half an hour and could get no 
dimensions. The principles used in the 
construction were new to me, and as they 
may be to others, I shall give the best de- 
scription I can. The engine was a com- 
pound, the high-pressure cylinder being 
concentric with and ¢nséde of the low-press- 
ure. The diameter of the low pressure 
cylinder, as near as I could guess, was about 
30’, and the stroke about the same. The 
engine frame was composed of four strong 
uprights parallel with the cylinder, as far 
as I could see. They probably flared out at 
the bottom ; I couldn’t tell, as the hold was 
pitch dark. The crosshead was a heavy bar 
of cast-iron placed diagonally in the frame, 
the guides being on two of the uprights. 
On the underside of the bar were cast two 
lugs between which the connecting-rod was 
journaled. Three piston-rods entered the 
crosshead, one from the high-pressure piston 
and two from the low pressure. The high 
pressure cylinder was bored on the inside 
and turned on the outside, and the low- 
pressure bored on the inside. The piston- 
head of the low pressure cylinder was in the 
shape of a washer, the outside rings being 
such as are usually used in a piston of this 
size, and the inner rings, plain rings like 
those used on all small engines of the rams. 
bottom type, I belfeve the text books call 
them. Piston-valves were used on the en- 
gine. The best points, as far as I could see, 
were short steam passages, economy of space 
(which is necessary in a tug boat) and the 
jacketing of the high-pressure cylinder. I 
have told all I could about thisengine. Per- 
haps some of your readers can tell more 
about it or a similar one. 

If I am not encroaching too much upon 
your space I should like to describe a drill 
chuck used in our shop (the shop 1 work in) 
for drills with the tangs twisted off. It will 
be readily understood from the sketch, Fig 
7. For drills upto about an inch, an eighth 
inch key is securely fastened in the Morse 
socket; for larger drills larger keys may be 
used. An eighth-inch square key-seat is 
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milled into the shank of the drill. The key 
makes an easy fit with the sides of the key- 
seat in shank and, as shown, does not touch 
the bottom. 

‘*Undercutting” is ‘done as follows: In 
the large power-feed drill presses a set-screw 
in the drill spindle holds the boring bar in 
place, and in the radial drills there is a hole 
through spindle and boring-bar through 
which a round pin is tapped, holding the bar 
truly and securely in place. The drill chuck 
was not designed by me, and I am not com- 
paring it with any other. 

Tue Cus. 


Standard Catalogues. 
Editor American Machinist : 

Why is it that so few machine tool and 
machine supply manufacturers have adopted 
the standard size catalogue? I was sur- 
prised recently by one well-known machine 
tool manufacturer stating that he ‘‘did not 
know there was any standard size, never 
heard of it,” though a number of concerns 
have ‘‘standard size (6x9)” plainly printed 
on the cover or title page of their cata- 
logues. 

It is certainly a convenience to buyers, 
consequently an advantage to manufactur- 
ers. Many concerns issue circulars or sup- 
plementary catalogues from time to time, 
as they bring out new articles and improve- 
ments, and there is no reason why these 
should not be standard size, or, in case de- 
tailed descriptions or large cuts are neces- 
sary, 9x12’, so that by folding once they 
are standard, and may be filed with cata- 
logues. 

Every master mechanic, superintendent 
and foreman should have an indexed case, 
with shelves or pigeon-holes suitable for 
6 x9 catalogues, and preserve all printed 
matter of interest in his line of business, 
but this is impossible while catalogues and 
circulars range in size from a Columbian 
stamp to a door mat. 

Of course, all this cannot-be accomplished 
at once, and it is not to be expected that 
any concern will throw away expensive 
cuts or plates, but if those getting up new 
catalogues or circulars will have them 
standard size, the others will follow in 
time, because the value of a catalogue is 
enhanced if it is on file for ready reference 
by buyers, or prospective buyers. 

This subject is not a new one, but is evi- 
dently overlooked or forgotten by a great 
many concerns who have no objection to a 
standard size, and to whom it would cause 
no inconvenience or additional expense. 

H. B. Suare. 


Turning Crosshead Pins, 
Editor American Machinist : 

I noticed your answer last week ‘‘ How 
to Turn Crosshead Pin Cast Solid in Cross- 
head.” The way you speak of is expensive, 
and you say is patented. I will tell your 
correspondent how I have turned them. 
The crosshead should be first planed, then 
lay out centers in line with center of pin, I 
always lay them out with surface gauge on 
planer table, drill centers, then place cross- 
head in lathe and try the correctness of 
centers by running a tool along the side and 
end of crosshead, scrape centers until tool 
will scribe a fine line across side and end of 





crosshead when centers will be square with 
planing, then chip off scale on pin for tool to 
start in and leave off at. Make a tool like 
sketch, to come up as far on pin as to turn 
a little more than half of pin. Put ahandle 
in hole in crosshead for piston rod, and with 
a helper to assist, turn the crosshead back 
and forth, at the same time feed tool in, 
and when cut through scale feed the car- 
riage along at each turn of crosshead, the 
first side being roughed off, change ends 
with crosshead and rough off other side, 
then take finishing cuts, the shoulders can 
also be turned down to proper width, and if 
careful, a good job can be done in this way. 
A lathe of considerable swing is etter than 
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a smaller one. The tool will have to be 
made to suit lathe, as they vary in height 
of tool post. Make tool about # inch wide, 
with clearance on both sides. 
C. D. ANDREWS. 

[This is the old-time method of turning 
crosshead pins, but may be new to some of 
our younger readers. Ep. | 

- a 
Montreal Meeting of the American So- 
ciety of Mechanical Engineers, 








The first session of the twenty-ninth meet- 
ing of the A. S. M. E. was convened on the 
evening of the 5th inst., in the new engi- 
neering building of McGill University, in 
accordance with the programme previously 
given in these columns 

The members from New York and vicin- 
ity with their friends, to the number of 
about eighty, had left the Grand Central 
Station in New York the morning of the 
4th, at 9:40 by a special train, consisting of 
a combination baggage and library car, 
which also included in its equipment many 
of the features of a modern hotel, besides 
two parlor cars and a dining car. All these 
cars were ‘* Wagners,” and were pulled 
over the distance from New York to Mon- 
treal in unusually fast time—over the New 
York Central road to Troy, the Fitchburg 
road to White Creek, the Bennington and 
Rutland to Rutland, where another Wagner 
parlor car, carrying the Boston and New 
England members, was added to the train, 
to St. Johns by the Central Vermont and to 
Montreal by the Grand Trunk road. 

The weather being perfect, the country 
through which the train passed very beau- 
tiful and the company congenial, the trip 
was much enjoyed, and at 9:17 P. M. the 
train pulled into the Bonaventure station at 
Montreal, and most of the party went 
immediately to the Victoria Hotel, where 
they were joined later by other members 
detained by business, or coming through by 
way of Niagara and the St. Lawrence River 
from Pittsburgh, Cleveland, and other 
Western places, making the whole number 
in attendance about 150, besides those living 
in Montreal and vicinity. 





Tuesday, the 5th, until 3 Pr. M., was 
spent as individual choice dictated, and it 
rained most of the time, commencing to 
fairly pour at 3 o'clock, the hour appointed 
fora drive about the city and to Mount 
Royal Park. Nevertheless, the drive took 
place in covered carriages and was much 
enjoyed, though much of the famed mag- 
nificence of the view from the top of Mount 
Royal had to be imagined from that part of 
it which was visible through the mist and 
rain as the party stood in an open pavilion 
seemingly suspended high in air above the 
city, and shivered in the cold east wind. 
From this point, which is stated to be some- 
thing more than 700 feet above the St. 
Lawrence, all of Montreal, a wide stretch of 
the river beyond, the Lachine Rapids, the 
famous Victoria bridge (designed by the 
same engineer who built the ‘‘ Great East- 
ern”), and a goodly portion of the State of 
Vermont are spread out at one’s feet, and 
the view is one of the finest in America. 

Little except stoves was lacking here to 
counteract the influence the cold, and it 
was here made plain that the engineers 
and citizens of Montreal were fully deter- 
mined that nothing should be left undone 
that would tend to make the visit a pleasant 
and a memorable one. 

It may not be amiss here to give some 
account of the way in which the city of 
Montreal came into possession of this most 
beautiful and unique park, for though the 
subject is not mechanical the incident has 
its lessons for mechanics, 

Among those who acted as guides for the 
party was Colonel Stevenson, a very well. 
known citizen and member of the Board of 
Aldermen. He was a member of the same 
board in 1862, and had been scoffed at some- 
what on account of his ‘‘ utterly wild and 
impracticable scheme” for acquiring Mount 
Royal and turning it into a public park for 
the use of the city. People said: ‘‘ You 





can never get into or out of your park;” 
‘‘roads cannot be built there;”’ ‘‘ the proj- 
ect isabsurd. Next you will be wanting 
to buid a road to the moon and making a 
park of that.” 

Col. Stevenson, from whom some of the 
facts connected with the affair were elicited 
by some engineers who happened to be in 
the carriage with him during the ride, was 
in 1862 in command of a field battery, and 
one morning, taking no one into his confi- 
dence, he started at 8a. M., and led his battery 
to the top of Mount Royal, without roads, 
and at noon fired a royal salute, followed at 
1 p.m. by another of 100 guns. The people 
of Montreal at first thought the Fenians 
had gained possession of the mountain, and 
that the city was to be destroyed, but when 
the facts were made known it dawned upon 
them that an ascent practicable for a bat- 
tery of nine pounders ought to be practi- 
cable for civil engineers and road builders, 
and the mountain was quickly acquired, 
and the roads built, forming a park, which 
is now one of Montreal’s most unique and 
valued possessions. 





In the evening at 8:30 it still rained in tor- 
rents, but the room in which the meeting 
was held was filled. Mr. Herbert Wallis, 
M. E., of the Canadian Pacific road, chair- 
man of the local committee of entertain- 
ment, presided, and introduced the repre- 
sentatives of the various entertaining 
bodies, who made addresses of welcome, all 
of which expressed the heartiest pleasure 
and extended the warmest possible welcome 
to the city, coupled with high appreciation 
of the important work performed by me- 
chanical engineers. Among the best and 
most heartily applauded of these addresses 
was that read on behalf of the local associa- 
tion of stationary engineers, by Mr. George 
Hunt. After a graceful response by the 
society’s president, Eckley B. Coxe, he 
proceeded to deliver his formal address, 
which was on the subject of ‘‘ Technical 
Education.” 

PRESIDENT COXE'S ADDRESS. 

On an occasion like the present, when the 
Society is meeting within the walls of a 
great institution of learning, it does not 
seem out of place to devotea few moments 
to the consideration of a subject which has 
attracted a great deal of attention in all 
branches of the engineering profession, and 
in none more so than the one which this 
Society represents. I refer to the question 
of how shall the young men who are to take 
our places be trained. 

Within the last quarter of a century great 
progresss has been made, particularly on 
this side of the Atlantic, in this branch of 
education. Schools have sprung up in great 
numbers, and their standards have been 
steadily broadening and advancing. Hun- 
dreds of young men graduate every year, 
and what is more important, find places in 
all the leading industries. In fact, the com- 
mand and management of our great in- 
dustrial army is gradually falling into their 
hands. Yet those who are directly in charge 
of their instruction are becoming more and 
more conscious of the fact that the methods 
and programmes in use are not wholly satis- 
factory, and more and more anxious to un- 
derstand the reason and the remedies. This 
is shown not only by the devoting of one 
section of the Engineering Congress at Chi- 
cago solely to the discussion of this sub- 
ject, and by the founding of a society spe- 
cially devoted to it, but also by the earnest 
and constant inquiries that are being sent 
out from many of the institutions engaged 
in training young men for technical pur- 
suits, asking why their graduates are not as 
successful in obtaining positions or in filling 
them as they would wish them to be, and 
requesting the advice of those with whom 
they would naturally seek employment as 
to what changes in the course of study 
should be adopted, in order to render their 
services of greater value and give them a 
better chance for advancement. In fact, it 
is because I have of late had my attention 
called so frequently to this matter that I 
venture to speak to you upon the subject 
this evening. Of course, it would not be 
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possible in the time at my disposal, even 
were I able to do so, which I am not, to 
discuss fully so great and important a ques- 
tion. I can hope at most to make a few 
suggestions, the results of my business ex- 
perience, and of what little attention I have 
given to the subject, which may afford 
some slight assistance to those who are spe- 
cially charged with the solution of the 
problem. 

To those who have only looked into the 
matter superficially or who are not ac- 
quainted with the varied duties which de- 
volve upon the engineering profession, it 
may seem a comparatively simple question. 
They may think that the engineering school 
should be like a school of medicine, a school 
of theology, or a school of law, but there is 
a fundamental difference. The doctor, 
lawyer, Or clergyman has practically a well- 
defined course to pursue, and the profes- 
sional life-work of a graduate from any of 
these schools does not differ very greatly 
from that of his fellow-students in the same 
branch ; but we have only to glance through 
the list of members of any of our engineer- 
ing societies to realize how widely different 
are their duties and responsibilities although 
all may be ranked and known as mechanical 
engineers, or as civil engineers, etc. 

Engineers are generally classed as me- 
chanical, mining, civil, electrical, hydraulic, 
military, sanitary, etc.; but there are other 
classifications which we may consider with 
profit in this connection. They may be 
divided into unsuccessful and successful. 
Want of success may be due to many causes, 
but the most general one (outside of mental 
and physical weakness) is the fact that the 
engineer is not adapted to the duties which 
he is called upon to perform. The old story 
of the round plug inthe square hole. Every 
one who has had experience in the practical 
management of business enterprises must 
have observed that in many cases men who 
have been comparatively successful have 
become failures, when promoted or trans- 
ferred to other duties, while in others those 
who have previously been only partially 
successful have become efficient and valu- 
able employes when for some reason they 
have been obliged to undertake duties differ- 
ent from those in which they have been 
previously engaged. 

The successful engineers—that is, those 
who have found their work and are doing 
it well, be they mechanical, civil, mining, 
etc.—are really either business engineers, 
constructing engineers, managing engi- 
neers, theoretical engineers, compilers or 
teachers. These terms may not be strictly 
accurate, but they will enable me, I 
hope, to express more clearly my ideas 
of the great varlety of the work that is 
done by the engineering profession. By 
the words business engineer, [do not mean 
an engineer who has simply become a busi- 
ness man, but one who not only understands 
and can take up any problem from a strictly 
technical standpoint as well as from a bus!- 
ness one, and. who, after carefully weighing 
the advantages and disadvantages from both 
points of view, is able to determine what, 
under all the circumstances, is best to be 
done. Such men are very rare, and when 
once their capacity is known secure good 
positions and command high salaries. None 
are more useful. They know that, while 
theoretically a certain solution of an engi- 
neering problem may be the best, yet, froma 
business standpoint, another would be much 
more successful financially. Let us con- 
sider, forexample, the mechanical engineer 
of arailroad. Asa simple question of me- 
chanical engineering, the most economical 
results might be obtained by constructing 
ten types of locomotives, each of which 
would do admirably in the condition in 
which it was to be worked ; but, as a matter 
of business, two types constructed as a com- 
promise between these ten might be really 
much more satisfactory. The cost of con- 
struction of each would diminish as the 
number of types decreased. Repairs could 


be made more cheaply and easily as spare 
parts of the two types (which would be in- 
terchangeable) could be kept on hand. The 
greater number of types the more difficult 
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and expensive it would be to provide f 
such interchangeability and the keeping «' 
extra parts on hand. If the business j 
creased in one direction more than another 
the compromise engine could still be use 
economically in the new state of affair 
whereas the specially constructed engi) 
would not be economical for any other w« 
than that for which it was designed. T 
same remark applies to pumps, cars, m - 
chine tools, and hundreds of other things. 

Now, I do not wish to be misundersto: 
in this connection, I am not referring to tie 
engineer who is simply a business man, b: t 
to engineers who understand thorough 
engineering problems and can take them vu) 
as engineers should in a general way, ar | 
bring to bear upon them a business mi: | 
and business training. It is this class 
engineers who generally have to determi 
the lines along which the next class, that is 
the constructing engineers, must work. 
is their peculiar province, when given t! 
conditions of any problem, to design in : 
its details the machine, furnace,rolling mi 
railroad, or whatever it may happen 
be, to decide what is best to be done with 
the lines laid out, and to see that the wor 
is carried out as decided on. This requiris 
a high order of ability, and in this class we 
would place some of the greatest enginee:s 
the world has known. When once this his 
been done, it becomes the duty of the mai 
aging engineer to superintend the actual 
building of the machine, or erection of the 
plant according to the plans of the cor 
structing engineer, or to manage it after it 
is constructed and in practical use. He 
comes in contact with the foreman and 
workmen, and must understand and be able 
to cope with all the problems arising from 
the management of men. In an establish- 
ment where machinery is built on a large 
scale, his special province would be after 
the plans and specifications had been de 
cided on to obtain proper material and to 
work up the same, he must utilize to the 
best advantage the men and machinery, and 
must understand the relative cost of dotug 
the work in one way or another, and the 
effect of using high or low-priced labor or 
material; in other words, his engineering 
training and ability is utilized to produce the 
best results with the least expenditure of 
money. This is an absolutely different 
problem from that of designing or laying 
out the work. To be successful in this re 
quires a knowledge of men and a broad 
view of economy, aad, in many cases, the 
success or failure of an establishment is due 
more to the ability or lack of it in the en 
gineer to whom is confided this part of the 
business than to anything else. 

There may be subdivisions of each of 
these three types, or there may be combina 
tions of two or more, or of parts of two or 
more of them, in the same man as the vary- 
ing conditions of the enterprise may re- 
quire, but the business work of the engineer 
practically falls into these three categories. 

The three other types of engineers whose 
work is not always appreciated, but the 
value of which can hardly be overesti 
mated, viz.: the theoretical engineer, the 
compiling engineer, and the teaching engi 
neer, require a mind of a different type and 
a different training. In many cases, the 
same person may be eminently successful in 
all of these three branches. Under the head 
of theoretical engineers (words which do not 
express accurately what I mean, but which 
I use for the want of better), I include those 
who devote their lives to working out the 
problems which lie at the basis of all good 
engineering. Such are the men who, fam! 
iar with physics, mechanics, chemistry, 
etc., often, without any hope of pecuniary 
reward, devote months and years to the 
careful study of the properties of materials 
and the manner in which they act under 
different circumstances, and discuss the re 
sults mathematically, deducing laws and 
formulas which become the guide posts for 
those engaged in practical work. Of such 2 
character was the work of Sir Lowthia: 
Bell, upon the blast furnace ; the work of 
Regnault, upon steam, liquids, elastic 
fluids, expansion of mercury, etc., which 
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laid the foundation for the scientific study 
of the steam engine, and the work of Weis- 
bach, upon the flow of liquids. I have cited 
ouly a very few of the great names, but in 
every country and in almost every locality, 
you will find men engaged in this class of 
work, the results, of which are absorbed in 
the general literature of the profession, 
wile the names of those who have done it 
are forgotten by all buta very few. This 
work requires men of special training and 
special ability. A man peculiarly fitted for 
jt turns to it even when other fields of 
greater profit are open to him. The testing 
de artments which have been established of 
late years by some of the large railroads and 
manufacturing establishments indicate how 
this branch of engineering has come to be 
recognized as valuable and to be managed 
on a commercial basis. 

The compiler is another useful but not al- 
ways thoroughly appreciated member of the 
profession. It is he who gathers data, which 
are so Widely dispersed in technical litera- 
ture thatit isalmost impossible tofind them, 
or so badly set forth as to be of little use, 
and arranges them in such a way that they 
are easily accessible to the profession or to 
the parties by whom he is employed. He is 
often able to obtain from private sources in- 
formation which supplements and adds 
value to that which has already appeared, 
and in many cases by calling the attention 
of a theoretical engineer to data that are 
wanting, is able to obtain them. 

Last of all, we have the teaching engineer 
or professor by whom the work of those 
practically engaged in the pursuit of their 
professions as well as the information ob- 
tained by the theoretical and compiling en- 
gineer is brought together, digested and 
transmitted to the students who are being 
trained to take the places of those now en- 
gaged in the management of the world’s 
affairs. There is no branch of the profes- 
sion which imposes higher duties and 
greater responsibilities, or which furnishes 
greater opportunities for good work. To 
men who realize these duties, responsibili- 
ties and opportunities, and who are in love 
with their profession, there is probably no 
calling which gives more real mental satis- 
faction; but where the work is not one of 
love, where the professor is really not inter- 
ested in the work that he bas to do and does 
it merely for the purpose of earning his 
living, there is very little likelihood of his 
being very successful or contented with his 
lot. 

There is a third method by which en- 
gineers who live by their profession may be 
classified, which, though, at first sight may 
seem peculiar, is of vital importance in 
looking the problem in the face. Engi- 
neers may be divided into two classes, viz.: 
those who rise more or less rapidly and 
those who do not rise at all, or, at least, rise 
very slowly. The engineering profession 
has been changing for a number of years, 
and in consequence ofthis the condition of 
the younger members of the profession has 
changed also. In old times the chief en- 
gineer of a railroad did practically every- 
thing. He built the road, built the bridges, 
made the frogs and switches, looked after 
the locomotives and cars, and, in fact, was 
supposed to be able to build and repair al- 
most everything used upon the railroad. 
To-day it is different, for the chief engineer 
of a railroad simply decides that the com- 
pany will use certain types of bridges, and 
buys them as he would buy a sewing ma- 
chine; they are furnished by parties who 
make a specialty of building bridges. The 
switches, frogs, etc., with a complete sys- 
tem of interlocking apparatus, are pur- 
chased from firms who make a specialty of 
building them, as are also the locomotives 
aud cars. In fact, the actual work of the 
chief engineer of a railroad in full operation 
is often almost reduced to knowing, first, 
what are the best articles to use and how to 
obtain them, and, secondly, how to put them 
together and use them after you have got 
them. In consequence of the consolidation 
of railroads, by which thousands of miles of 
road come under one head, one man Can, 
and does, decide such questions for a large 
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portion of the United States just as well as 
for a road one hundred miles long. The re- 
sult is that there has been a very great 
diminution in the number of engineers em- 
ployed per mile of road and a great increase 
in the number of assistants compared to that 
of chief engineers, and that there are 4 
large number of engineers in subordinate 
positions—such as chainmen, rodmen, 
draftsmen, etc., for whom there may be 
little or no chance of promotion; and there 
are many who must occupy practically the 
same positions all their lives, as there are 
very few men above them to whose posi- 
tions they can hope to succeed. The intro- 
duction of the blue-print process has done 
away with a large number of draftsmen, 
and has changed very materially the 
methods of doing engineering work. A 
dozen blue prints are now made where 
two tracings would have sufficed; and as 
the necessity of comparing tracings after 
they are made is done away with (the fin- 
ished drawing being usually made on trac- 
ing cloth instead of on paper as formerly), 
the number and character of the men em- 
ployed in the drafting office have changed. 

If a student, after graduating, obtains a 
subordinate position of the kind which 
twenty-five years ago was the most com- 
mon (rodman, draftsman, etc.), his promo- 
tion is likely to be very slow, particularly 
if it is in an old institution, unless he is 
able to make a place for himself outside of 
the regular line of his work, but the great 
problem for the student who has entered 
upon practical work, is how to avoid push- 
ing himself so fast as to hurt his chances, 
without, on the other hand, standing still. 
The real truth of the matter is, that in pro- 
portion to the work done, the number of 
men who are engaged in the actual design- 
ing, planning and superintending is very 
small compared with the number of those 
who are doing more or less mechanical 
work ; that is to say, that the chief engi- 
neer with two or three assistants will em- 
ploy, perhaps, thirty or forty draftsmen, 
transit men, and other assistants of this 
character, while the amount of work turned 
out, due to the fact that each man is em- 
ployed on one specialty, is greater than 
under the old system. It is nothing more 
or less than the extension to engineering of 
the methods of the division of labor. On 
the other hand, there is a very decided and 
growing tendency to place the work, which 
was formerly in charge of men who had 
risen from the ranks and had become fore- 
men, in the hands of graduates of technical 
schools, who, after graduating, have learned 
the practical part of the business in the 
works themselves; and, being thus fitted 
both theoretically and practically for the 
work in hand, are able in most cases to do 
better. In addition, there is a desire on the 
part of many of the more intelligent em- 
ployers to encourage their workmen who 
are to occupy places of responsibility to fit 
themselves by studying drawing and the 
elements of mechanics, physics, and mathe- 
matics, to better understand and carry out 
the instruction of those who have the de- 
signing and supervision of the work. Not 
only is this the case, but in Pennsylvania 
our mining law positively forbids the plac- 
ing of any mine under the charge of a fore- 
man who has not passed an examination 
showing that he has, not only the practical 
experience, but such knowledge of the 
fundamental principles of mining, with 
special reference to the subject of ventila- 
tion, and of the mine law of the State as 
will enable him to conduct the operations 
under his charge with proper regard for 
the safety of the men. The examinations 
are held yearly by a commission appointed 
by the court, and those who pass the ex- 
amination receive certificates of competency 
from the State, without which they cannot 
assume the charge of a mine as mine fore- 
man. The result of this has been to force 
those who wish for advancement to study 
and to give us a much better trained set of 
mine foremen. 

The position which the successful engi- 
neer occupies to-day does not depend upon 
whether he graduated as a civil, mining, 
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mechanical or electrical engineer, but upon 
the fact that he has a mind, and has had 
a training which has enabled him to develop 
in the particular direction in which there 
was the greatest chance of advancement in 
the business in which he was engaged. In 
other words, you will find mining engineers 
coming to the front in railroads, mechanical 
engineerscoming to the front in mining, civil 
engineers coming to thefront in metallurgy, 
etc. There is no better example of this 
than the late Alexander L Holley, one of 
our founders and past presidents. When he 
entered upon his career there was no branch 
of engineering in which it seemed less like- 
ly that he would make the great success of 
his life than in metallurgy ‘of steel, and yet 
there is no one who contributed more to the 
development of that industry in the United 
States than he. 

Keeping these facts in mind, let us now 
turn to the question of what is the best way 
of educating a young man for the engineer- 
ing profession. If I were obliged to givea 
specific answer, I could only say that / do 
not know, Engineering education on the 
large scale, which our industries now de- 
mand, is of so recent a date that we have 
comparatively little experience to guide us, 
and in this the other professions have the 
advantage of us. The problem seems to be, 
“not knowing exactly what you want to 
do nor the material you have to do it with, 
what is the best way of doing it ?” In other 
words, as we do not know exactly what it is 
best for an engineer to know to make him 
most useful, nor the exact mental and physi- 
cal condition of the students that are to be 
instructed, it is very difficult to determine 
how to train them to the best advantage. 
There are, however, certain suggestions that 
I will venture to offer, not with any idea 
that they contain much of value, or that 
they cover much ground, but simply as a 
contribution to the study of the question. 

The subject of technical education has 
always interested me deeply. As an em- 
ployer I have come in contact with many 
engineers, and as trustee of one of our 
technical colleges, I have been obliged to 
consider it very carefully. It seems to me, 
in the first place, that the students, no mat- 
ter what branch of engineering they are to 
take up, should be trained thoroughly in 
the elements of mathematics, physics, chem- 
istry, mechanics, and in drawing ; and un- 
der the head of drawing, I do not mean 
simply making a handsome drawing, but I 
mean in the use of the brain, as well as of 
the hand, so as to understand thoroughly 
the relative importance of the different ele- 
ments that go to make up a good drawing. 
What may bea good drawing for one pur- 
pose is a bad one for another, and any waste 
of time or money upon a drawing without 
increasing its value is to be avoided. 

The essential point in training a student, 
say, in mathematics, is that he should be 
taught correctly and thoroughly those 
branches, which it is pretended to teach 
him. In other words, if you do not take 
him any further than arithmetic, let him be 
taught properly and understand thoroughly 
arithmetic, if algebra as far as quadratic 
equations, let his instruction be real to that 
point. If he takes up to the differential 
calculus, he should be taught it as far as he 
goes thoroughly so that he may understand 
it. The same may be said of physics, 
chemistry and mechanics. In other words, 
if you only teach a man a very little, let 
that little be taught properly, and let the 
student when he graduates have thoroughly 
at his command all those branches which his 
diploma certifies that he is proficient in. 
There seems to be an idea in many schools 
that every engineer should be taken through 
the differential calculus, and that no one 
should be allowed to graduate without hav- 
ing mastered it ; in fact, in many colleges, 
asa friend of mine expressed it, the differ- 
ential calculus serves as a sort of screen 
which separates the wheat from the chaff ; 
that is to say, those who pass satisfactorily 
in the calculus at a certain time, say, at the 
end of the sophomore year, are allowed to 
goon and graduate, and those who do not 
are turned back. Noone has more respect 
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for the calculus than I have. In my stu- 
dent days and up to the present time it has 
been and is one of my pleasures to study 
and use it, but my experience in life has 
proved to me that many men who are not 
able to really understand it, much less to 
use it, have been and are engineers ,of the 
highest ability, ornaments to their profes- 
sion and better fitted for certain lines of en- 
gineering work than others of much 
greater mathematical ability. On the other 
hand, I have known men to whom the 
calculus was an easy study, who went 
through it almost without work, and en- 
joyed it, and yet these same men were de- 
ficient in other qualities of mind, which 
were absolutely essential for making a suc- 
cessful engineer. I do not wish to be un- 
derstood as in any way ignoring the great 
value of the calculus. It has opened fields 
to engineering science, which, without it, 
it would have been almost impossible to en- 
ter; but what I do maintain is this, that 
there are men who can become great engi- 
neers without it, and there are many men 
who have wasted time in college studying it 
and trying to apply it without any practi- 
cal results, and who have never looked at it 
or used it after they have graduated. As 
I said before, these are not always the un- 
successful ones, but in many cases the most 
successful. It seemsto me that the calculus 
should be taught and taught thoroughly in 
technical schools to all those who are able 
to grasp it, but that those who cannot 
should not be prevented from getting an 
engineering education as far as it can be 
given without the use of the calculus, be- 
cause of their inability to understand it. 
All good mathematicians are not good engi- 
neers, nor are all good engineers good math- 
ematicians. 

There seems, also, to be an opinion among 
a portion of the community that practical 
training at a technical school, in the machine 
shop and in the field, is of great importance; 
in fact, of greater importance than the study 
of the fundamental principles of the pro- 
fession. There isno doubt that the prac- 
tical training of the hand, the eye, and the 
practical study of the actual operations of 
machinery, boilers, etc., is of great value; 
but it is a waste of time to try to make the 
student a good machinist or a good transit 
man. Heshould be taught the practical 
processes by which the machine work is 
done, such as filing, lathe work, planer 
work, fitting up, etc., but the time should 
not be taken from his studies to make him 
a good workman. He should not spend 
daysin trying to acquire enough experi- 
ence in surveying to be able to take charge 
of an engineer corps for no one would give 
him such a position; when he graduates he 
might get the place of a rodman. If, be- 
fore or after he graduates, he has time to go 
into a machine shop, or to go into the field 
and do practical work, it will, of course, be 
of great value to him; but the point I make 
is, that everything should be sacrificed to 
training the student thoroughly and funda- 
mentally in those branches of natural sci- 
ence upon which the engineering profession 
stands. When that has been done, their 
special application to civil, mining or me- 
chanical engineering can be given him as 
far as the time allows; but to sacrifice the 
former, in order to give him a certain facility 
in the practical work of the special profes 
sion, is a waste of time. These things 
should be learned afterward in actual prac- 
tice. In other words, when a man receives 
a mechanical engineer's diploma from a 
first-class technical college it should, and 
does, mean only that he has pursued with 
diligence and profit the branches of natural 
science which the experlence of the men 
who have carefully studied the subject has 
shown are most useful to those who are to 
engage in the profession of mechanical en- 
gineering. Of course, with it he has been 
given instruction in the principles of me- 
chanical engineering, and has been directed 
and allowed to study in practice, as far as 
possible, their application; but this has 
been only in the most general way, as it 
would be utterly impossible for any one in 

(Continued on page 10) 
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One Result of Copying. 

We have lately been looking over a newly 
issued catalogue of machine tools by the 
leading Canadian machine tool building es- 
tablishment, and have been considerably in- 
terested in tracing the origin of the various 
designs and the probable influences leading 
to modifications where modifications have 
taken place. 

Most of the tools have a familiar appear- 
‘ance, being in close conformity to our prac- 
tice, and it is evident that American models 
have been closely adhered to in design, and 
that there is relatively little of English de- 
sign in them, though the preface says: 
‘‘In the construction of our machinery we 
have followed the best English and Ameri- 
can practice, and furthermore have profited 
by our own long experience,” etc. 

Some curious examples of the result of 
following too closely various selected models 
are to be found in this book, which exam- 
ples are typified by the illustrations of mill 
ing machines. One of these {is a close copy 
of a ‘‘ Brainerd” milling machine and re- 
produces all its peculiar features, including 
the ornamental turning on the overhanging 
arm, the o gee shape of the lower portion 
of the column, etc., while on immediately 
succeeding pages are illustrations of a some- 
what modified yet tolerably close copy of a 
Brown & Sharpe universal milling machine, 
in which nothing is done for ornament and 
the base of the column isa perfectly plain 
curve joining straight lines. Now, these 
two widely different, not to say clashing, 
styles of architecture, coming from two dif- 
ferent shops, might be considered a matter 
of taste or individual preference, but when 
both come from the same shop and have 
upon them the same name as builder, then 
it cannot be a question of taste with that 
builder, and a person not acquainted with 
the circumstances might be considerably 
puzzled to account for it. 

It is the fact that all standard machine 
tools, that are to be worth anything for use, 
must be in more or less degree copies of 
previous tools of the same class, and it isa 
very difficult thing to draw the line between 
allowable and perfectly fair adherence to 
‘‘established good practice” on the one 
hand and a too close copying of specific de- 
signs on the other ; but the case given above 
shows that, consideration of ethics aside, 
queer things may sometimes result from too 
close copying. 
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Census Figures on Wages. 





It is usually somewhat hazardous for one 
unaccustomed to statistics to draw conclu- 
sions from them, and we expect many 
people will be drawing incorrect conclusions 
from some recently published statistics of 
the census of 1890 pertaining to manufact- 
uring industries. These figures indicate 
that in the ten years from 1880 to 1890, there 
was an increase of 66 per cent. in the num- 
ber of employes and an increase of 131 per 
cent. in the total amount of wages paid; 
according to which it is easy to infer 
that wages of workmen in 1890 were 1 98 
times or practically twice as high as in 1880; 
a conclusion which any one at all acquainted 
with industrial matters would at once pro 
nounce absurd upon the face of it. 

The figures, however, include the wages 
paid to officers, members of firms, clerks, 
etc., and it is probable that when these are 
included an increase of average wages 
would be shown, for the tendency is to pay 
higher and higher salaries to leading, re 
sponsible and executive employes in man- 
ufacturing establishments, whether or not 
these be also officers (of stock companies) 
or members of firms. 

In other words, it is being learned that a 
matter of a few thousand dollars a year, 
more or less, paid to foremen, superintend- 
ents, managers, etc., cuts relatively a very 
small figure when compared with the 
advantages to be gained by having the best 
obtainable men in such positions; or, on the 
other hand, the lesses resulting from ineffi- 
clent management. 

A single inefficient employe in a subor- 
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dinate position may reduce the efficiency of 
a manufacturing establishment as a whole 
by so small an amount as to be scarcely if 
at all discernible ; but an inefficient manager 
can easily throw away many thousands of 
dollars. This, of course, is trite, but never- 
theless has been too little recognized. It is 
being better understood and acted upon, 
and there is, in view of it, all the more 
encouragement for men to study to increase 
their ability, and to fit themselves for posi- 
tions of responsibility. 
a 
Unpretentious Reading Rooms, 








In a moderately small city not far from 
New York, we sometimes have occasion to 
pass in the evening by a free reading room 
situated ina basement, making it easy to 
look from the sidewalk through the win- 
dows at the occupants. This room always 
appears to be filled with boys from 10 to 18 
years of age, eagerly engaged in the perusal 
of books and papers. They are, for the 
most part, not what would be called well- 
dressed; in fact, in warm weather bare feet 
are not uncommon. There is nothing in an 
esthetic way to be said of their surround- 
ings, but it is enough to make one pause to 
observe the intense interest they take in 
their reading. We do not know to whom 
these boys have been indebted for their 
privileges, but recently the question of pro- 
viding, at a very moderate cost, a room for 
the purpose came before the common coun- 
cil and was most emphatically set down 
upon. The argument was—and it was con- 
clusive so far as these wise men were con- 
cerned—that the city could not afford it. It 
is difficult to imagine anything more stupid. 
Two-thirds of the boys—at a moderate esti- 
mate—who would spend their evenings in 
the reading-room would otherwise spend 
them in the streets, with the usual results. 
In the end, these same boys will cost the 
taxpayers several times more than it would 
cost them to provide a room where they can 
spend their time to a useful purpose. This 
is true not only of the city referred to, but 
of every city and large town in the country 
that refuses, on the plea of economy, to 
provide reading rooms for the boys, and 
men, too, as to that. But this is something 
that is quite above the intelligence of the 
majority of men who govern cities, and 
something that philanthropists do not al- 
ways see clearly. That is, they do not see 
that what is wanted in large cities is not so 
much one or two immense libraries of which 
the common people stand in awe and in 
which boys are not tolerated, but rather a 
hundred unpretentious places where those 
not able to buy reading matter are furnished 
with it and made to feel at home. The 
large libraries are well enough in their way, 
but the small reading-rooms are of vastly 
greater importance. 

oe 





If the only evil attendant upon dull times 
in the machinery business was the getting 
down to unreasonably low prices during the 
continuance of the slackness in trade it 
would, bad, as it is, be better than the ac- 
tual results. Prices come down in dull 
times as naturally as can be, but when times 
mend they by no means go up so readily. 
Kivery one knows that prices have been too 
low, but purchasers, quite naturally, object 
to an advance. So it comes that it is almost 
impossible for the machine manufacturer to 
take advantage of fairly good times to ad- 
just matters. He must wait for a boom to 
do this, and then fight to hold his advantage 
Just now those in want of machinery—pres- 
ent or prospective want—can buy remarka- 
bly low. Whether it be steam engines and 
boilers and their belongings, machine tools, 
or anything else in the machine line, prices 
are at the bottom and the bottom badly 
crowded. It is a good time to buy, and it 
helps general business to buy even if prices 
are low. 

Just the same is true of building opera- 
tions, especially in the instance of buildings 
in the construction of which considerable 
iron is used. One machine manufacturer 
who is taking advantage of the times to 
build shops that will be needed later on, re 
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cently remarked that the low price at whi.) 
he was getting the iron work was a matter 
of great astonishment to him; in fact, \¢ 
expressed himself as being sorry that tie 
manufacturers of builders’ iron were, »r 
felt they were, forced to sell at such | 
figures. It is a good time to buy mach 
ery or to build shops. 
=e 

A bill now before Congress will, if it | 
comes a law, practically prevent the bu 
ness of the ‘‘ ticket scalper” by prohibiti 
the dealing in railroad tickets except 
those having a license, that is, as it is 
terpreted, a man cannot sell a ticket whi 
he has purchased from a railroad compa 
just as he could sell anything else he h 
purchased and paid for. Of course, such 
law is intended to be in the interest of ra 
road corporations, and against the interes 
of the public. Notwithstanding what ha: 
from time to time been said about t! 
‘*ticket scalper,” his business is, so far ; 
we can see, a perfectly legitimate one. 
man finding that the railroad company wi 
sell him a through ticket for but little mo: 
than he will be charged for one to som 
nearer point to which he wishes to go, buy 
the through ticket, and at the end of hi 
journey sells it to a ‘‘scalper,” who in 
turn sells it to some one who wants to mak: 
the rest of the trip that has been paid fo 
All three of the parties to this part of th: 
transaction make something, and the rail! 
road company has performed only what i: 
agreed to do, viz., transported one passen 
ger a specified distance for a given sum 
which has been paid in advance. The bil 
ought not to become a law. It would sim 
ply be enacting that a man has no right in 
law to dispose of his own property, which 
might just as well, so far as the principle is 
concerned, be a horse or a farm as a rail 
road ticket. Such a law will not work, As 
it is now, people living at points betwee: 
the terminals of great trunk lines are not 
entirely at the mercy of the railroad com 
panies. 


A writer in Zhe Fortnightly Review bas 
been bringing up some points bearing upon 
the question of exceptional ability that are 
not often considered. The gist of his con 
tention is that high positions are more 
singular than high ability, that there must 
be in nearly every walk of life some highest 
place which the occupant of will be re 
garded by the public generally as the 
phenomenon of his class, without much re 
gard to his actual ability, or lack of it. 
‘*The public imagination demands a best 
man everywhere, and if nature does not 
supply him, the public invents him. The 
art of humbug is the art of getting invented 
in this way.” 

This is quite true, and all of us who are 
at all in the habit of observing things know 
of men who are sadly below their reputa- 
tions as managers of mechanical or business 
matters, as railroad superintendents or 
presidents, etc., but, nevertheless, this does 
not alter the fact that in the main, and in 
the vast majority of cases, men are rated at 
pretty nearly their true value. Numerous 
instances come to mind of men regarded by 
their co-laborers, and those best able to 
judge, as being exceptionally able, and a 
reputation so founded is usually genuine, 
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Mr. C. J. H. Woodbury has resigned the 
vice-presidency of the Boston Manufact 
urers Mutual Fire Insurance Company, his 
resignation to take effect September 1st. 
His active connection with the company 
will terminate July 1st, a leave of absence 
having been granted for the remaining two 
months. On September ist he will enter 
the service of the American Bell Telephone 
Company. 
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Those who imagine that workingmen 
have no business ability should give a little 
thought to what has been done, and is being 
done in this country by building and loan 
associations. No form of investment so 
good for men who have but little money to 
invest has ever been devised, and no 
moneyed institutions can compete with 
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building and loan associations in a business 
way. They stand today a monument not 
ony to the business ability of workingmen 
but to their honesty as well. 
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The following table gives elastic limit of 
the principal metals used in structural 
work, the specific gravity of each, and the 
quotient obtained by dividing the former by 
the latter : 











sestions of general interest relating to subjects dis 
ad in our columns will receive attention in this 
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ys accompany the question 
’ ncation will be published when there is a request to 
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280) C. H. R, Honesdale, Pa., asks: 
What becomes of the expansion in street 
water mains where the temperature must 
vary from 30 to 40 degrees in summer and 
winter? A.—The joints usually take care 
of the expansion, and some of it may be 
taken up by the spring in the bends of the 
pi es. 


281) H. E. W., Philadelphia, Pa., asks: 
Do you know of any good books treating 
on jig making and the precise method of 
transferring holes? A—We have not seen 
a work treating on this subject, and are in- 
clined to believe that there are none pub- 
lished. 2. Where can I buy 4 inch drawn 
tubing about , inch thick ; it may be of 
brass or any other reasonably cheap metal. 
I wish something light that will not bend 
easily. .A.—You can procure the tubing of 
any fdealer in machinists’ supplies. You 
should have no difficulty in finding these 
dealers in your city. 


(282) J. T. M., Princeton, Ind., writes: I 
inclose an indicator card taken from a 12 
18-inch engine, running at the rate of 214 
revolutions per minute. Kindly give me 
the power developed by this engine. The 
engine has been running an electric light 
plant a little over three years, without any 
work being done on the cylinder since the 
engine was put in, and has been working 
continually, developing a uniform power 
ever since. A.—The cards show a mean ef- 
fective pressure of 43 pounds per square 
inch. The indicated horse-power is 94.6. 
2. With the load indicated, what do you 
think of our boiler 60 inches diameter and 
16 feet long ; it coStains 56 tubes 3} inches 
diameter, natural draft ; fuel, slack and soft 
coal? It furnished steam to this engine. 
A.—The boiler has done well; the results 
should be satisfactory to you. 


(288) C. B., Hancock, Mich., writes: I 
have purchased a number of reliable mechan. 
ical books, which were noticed in your 
columns. Recently I observed one entitled 
‘““The Mechanics of Hoisting Machinery,” 
by Dr. J. Weisback, which I think I would 
like to have, if I could learn that it treated, 
among other things, of the latest type of 
American hoisting machinery for mines. 
If you will kindly give me the information 
on the subject I shall feel greatly obliged. 
A,—You must have noticed that the book is 
a translation of a German publication, and, 
consequently, most of the designs show 
European practice, and, presumably, the 
best practice. However, considerable 
space is devoted to hoisting machinery for 
mines, giving such rules as can be success- 
fully applied to American practice, We 
believe the book to be as complete and as 
reliable a work treating on hoisting ma- 
chinery as can be found anywhere. 


(284) F. H. H., Cincinnati, O., writes: 
Please give me a formula for computing the 
length of wire required for a close or open- 
wound spring; the inside diameter and 
length of spring and thickness of wire being 
given. A.—We assume that a helical spring 
ismeant. First find the mean circumference 
of the spring; this is found by adding the 
thickness of the wire to the inside diameter 
of the spring, and multiplying the sum by 
3.1416. Add the square of the mean cir- 
cumference to the square of the distance 
from the center of coil to the center of the 
next coil (or, in short, the square of the re- 
quired pitch), find the square root of the 
sum and multiply the result by the number 
of coils in the spring, the result will be the 
ength of wire required. To express this 
rule in symbols let ¢ = mean circumference 
if spring, p = pitch of spring, » = num- 
ber of coils, and / = length of wire, we then 
aave 


~=na/c* -+-p*. 
Of course, if cis taken in inches, then p 
must be taken in inches; the result / will 
then also be in inches, 


(285) C. C. 8., Chicago, Ill., writes: Please 
idvise what metal will give the greatest 
juotient when its elastic limit is divided by 
he specific gravity. A.—In regard to the 
‘lastic limit authorities differ considerably 
n their data on this subject, and all that can 
be done is adopt a tolerable approximation. 








Approxi- 
mate Average 
Metals. Limit of Specitic Quotient 
Elastic- Gravity 
ity. 
Copper. cast.. 6,300 87 72 
Cast iron . ‘ 4.500 7.15 629 
Wrought-iren in ) 20,000 2,574 
either bars, to rawr to 
sheets or plates. | 10,000 5.148 
Stee!, bars....... 34,000 7 RD 4,331 
Lead, sheet ..... 1,100 11 38 96 


Tin, cast..... : 1.500 7.35 204 


2. Please advise meif there are any books 
treating on steam turbines. A.—We do not 
know of a book which specially treats on 
steam turbines. 


(286) P. K., Litchfield, Minn, writes: 
Be kind enough to give us some informa- 
tion in regard to different kinds of fuel for 
melting iron. Our cupola is built according 
to plans taken from the AMERICAN Ma- 
CHINIST. It is 22 inches diameter inside, 
and we believe it to be as near to perfection 
as can be found any where. We thank you 
for it. Will charcoal be as cheap for us at 
8 cents per bushel as coke at 13 cents 
per bushel? What proportion of charcoal 
to coke will we have to use, and will the 
same amount of blast be used on charcoal 
as on coke? Will the iron be as hot as with 
coke? Please give us what information you 
can, as we would like to use charcoal, as 
we have it within 15 miles from our works, 
and plenty of it. A.—We referred these 
questions to Mr. 8S. Bolland, who replies as 
follows: Charcoal at 8 cents per bushel of 
32 pounds would be equal in value to a 
coke bushel of 52 pounds at 13 cents, but as 
one-sixth less in weight of best oak char- 
coal would answer than is required when 
coke is the fuel used, the advantage is de- 
cidedly in favor of the former. Volume of 
blast must be the same as for coke, the iron 
melted will then be hotter with charcoal 
fuel, and decidedly purer. Hard charcoal 
that will stand the crushing action of the 
superincumbent materials, answers better 
than the soft grades, which are disintegrated 
by the pressure, besides which they repre- 
sent 30 per cent. more weight in some in- 
stances than the latter ; this is an important 
item in melting with charcoal in tall cupolas. 


(287) E. C. B, Dunkirk, N. Y., writes: 
Please answer the following questions: In 
compound engines, should the volume of 
the steam pipe from the high-pressure 
cylinder to the steam chest of the low- 
pressure cylinder be any greater than the 
volume of the high pressure cylinder? A. 
—For compound engines with cranks set at 
from 90 to 105 degrees the capacity of the 
receiver, or that of the steam pipe if it takes 
the place of a receiver, should be from 1 to 
1 5 times the capacity of the high pressure 
cylinder ; when the cranks are opposite one 
another this capacity may be very much re- 
duced. In any case the area of the steam 
pipe should be such that the velocity of the 
steam will not exceed 5,000 feet per minute. 
Under these conditions, the area of the 
steam pipe is found by the following rule : 
Multiply the square of the diameter in inch- 
es of the high-pressure cylinder by the 
speed of piston in feet per minute, and di- 
vide the product by 6,366; the result will 
be the area in square inches of the steam 
pipe; the length of steam pipe depends on 
the general design of engine ; consequently, 
when the proper area has been established 
there may be no choice in volume. 2, 
What effect has a larger volume on the ini- 
tial pressure in the low-pressure cylinder ? 
A.—A large volume in receiver or steam 
pipe will generally reduce the initial press- 
ure in the low-pressure cylinder. 3. At what 
point should the low-pressure valve cut off 
in adding a low-pressure cylinder toa 14x 
16 inch engine ? A.—No rule for determ 
ining the exact position of cut off can be 
given ; if steam is cut off at ,4, of the stroke 
in the high-pressure cylinder, a cut-off at 4 
stroke in the low-pressure cylinder will 
probably give good results. The cut-offs 
should be such as to divide the work equally 
or nearly so between the two cylinders. 4. 
W hat should be the diameter of a low-press- 
ure cylinder to be added to a 14x16 inch 
engine ? A.—We should make it 28 inches 
diameter. 5. What per cent. of gain in the 
power will there be in adding a low-press 
ure cylinder to the above? A.—That de 
pends on so many conditions that it is im 
possible to give a satisfactory answer. The 
general practice is to use a higher pressure 
of steam in compound engines than in sim- 
ple engines so as to take advantage of the 
expansion. Under these conditions the gain 
of power will depend on the increase of 
steam pressure. 6. Please give me the 
name of a work that treats on compound 
engines. A.—‘‘ Manual of Marine Engi 
neering,” by A. E. Seaton, is a good book. 
Although this book treats on marine engines 
only, the principles involved are also ap- 
plicable to stationary engine practice. 
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(288) L. H., New York, writes: I havea 
boy 15 years of age; he has had one year of 
experience in a machine shop and has some 
idea of mechanical drawing. He wants to 
be a good mechanical engineer, and there- 
fore wishes to learn the theoretical as well 
as the practical branch of the business. I 
would like to put him in one of the large 
shops, a marine shop, for instance. but I 
find there is no show for him. Now, I 
would like to have you give me some ad 
vice on the matter. Shall I leave him in 
the shop and send him toa night-school, or 
let him take private lessons in mechanical 
drawing, or find a large shop for him where 
he can learn all this? I would prefer to 
send him to some technical institution, but 
the boy would rather work than go to 
school; he also wishes to earn money, but 1 
do not care what he earns, but I do care for 
what he learns. .4.—In order to become a 
good mechanical engineer the boy must 
have at least a good common-school educa 
tion, otherwise his attempt to push himself 
with credit forward into the front ranks of 
mechanical engineers will end in failure. 
The boy is not old enough to decide on the 
course he should pursue, it is therefore your 
duty to use your influence and do all in 
your power to keep him in school as long as 
possible, and if you can keep him there until 
he graduates from the high school so much 
the better. Such a course will lay a good 
foundation for future and rapid progress. 
The education he receives in the higher 
classes in public schools is absolutely neces- 
sary for his success, and such an education 
he cannot obtain in any machine shop, large 
orsmall. Boys that enter a drafting-room 
are supposed to have this education, other- 
wise their progress will be slow and proba- 
bly will be so discouraging as to cause them 
to lose all ambition to push ahead; boys in 
the drawing room must have a far wider 
range of knowledge than simply that of 
elementary drawing. The desire of the boy 
to earn money is commendable, but in all 
probability he may also wish to spend it, 
which may do him more harm than good. 
Our advice is, let him stay in school until he 
has passed through the highest grades, then 
place him in a small first class jobbing shop, 
where, in our opinion, he will obtain a wider 
range of experience than in one of the large 
shops, and in the meantime let him take a 
course of mechanical engineering in Coop- 
er’s Institute in the evenings, or join the 
Correspondence School in Scranton, and 
study at nights at home. Or, after a year or 
two of shop practice, let him take a course 
of engineering in one of the technical insti- 
tutions. In any event the boy is too young 
to enter a large machine shop, at his age he 
ought to be in school. 


(289) G. F. C., New York, writes: Please 
give me a method of drawing a hyperbola? 
A.—The hyperbola is a plane curve traced 
out by a point which moves in such a man- 
ner that the difference of its distances from 
two fixed points is always the same. Ac 
cording to this definition we have the fol- 
lowing mechanical method of describing the 
curve: Take any two points as /” and /, 
Fig. 1. Take a ruler longer than the dis 
tance / F’, and fix one of its extremities at 
the point /” so that the ruler may be turned 
round this point in the plane of the paper. 
Take a thread shorter than the ruler, and 
fasten one end of it to the point 7’, and the 
other to the end W of the ruler. Then 
move the ruler on its pivot at #", while the 
thread is kept constantly stretched by a 
pencil /’ pressing the thread against the 
ruler; the curve described by the point of 
the pencil ? will be a portion of an hyper 
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bola. For, in every position of the ruler, 
the difference of the distances from the 
variable point P to the two fixed points /’ 
and /” will always be the same, namely the 
difference between the length of the ruler 
and the length of the thread. The hyper 
bola generally used in steam engineering 
may be defined as follows. It is a curve 
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traced by a point which moves so that the 
product of its distances from two rectangu - 
lar axes is constant. This is strictly a 
special case, and the curve is called a rect- 
angular hyperbola, and may be constructed 
as follows: Let O XY and O Y be the axes, 
and P? one known position of the moving 
point. Through P draw 7? JL parallel to 
O X and produce it as far as necessary, for 
the curve has no limits; also, through P 
draw P A parallel to 0 Y. Along O X 
mark off the distances A C, CD. D E, equal 
or not. Through (, D and # draw the 
ordinates Cc, Dd, Fe perpendicular to 0X; 
now join Oande by a straight line cutting 
P Ain the point f; through f draw a line 
parallel to O Y cutting Cec inthe point P’, 
this point will be a required point in the 
curve. Join 0 and d@ cutting PA in gq, 
through g draw a line parallel to OX, 
cutting ) d in the point 2’, which will be 
another point in the curve. In a similar 
way any number of points can be found ; 
a curve drawn through these points will be 
the rectangular hyperbola. 2. Please give 
a rule for reducing a decimal fraction toa 
common fraction? A.—Place a cipher (0) 
below each digit in the decimal, and place 
a 1 in front of the ciphers, the result will 
be a common fraction, reduce this to its 
lowest term by the ordinary rules of arith- 
metic. 
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Machinery, of London, seems decidedly 
hysterical when discussing the matter of 
awards at Chicago, and says : 


‘*What possible value can any one attach 
to an ‘award’ from such an utterly corrupt 
association as the World’s Fair officials? 
Everything and anything in the way of 
awards or ‘honorable’ mention was a mere 
matter of dollars and cents; no firm of 
epgineers of any consequence would, we 
take it, attach any importance to awards of 
this sort.” 


We also would attach little or no impor- 
tance to an award from Chicago, or any- 
where else, for that matter, but in making 
the above quoted charges of corruption, our 
English contemporary is utterly wild, and 
is virtually charging some of the best- 
known engineers of this and other countries 

men whose characters are simply above 
all question—-with having been corrupted. 
Professor Unwin, for instance, who was 
one of the judges of machinery at Chicago, 
might fitly resent such language in a paper 
published in his own country, 
ape 





A correspondent who signs himself ‘‘A 
Planer Hand,” but who gives his name, not 
for publication, writes us complaining that 
he has written to the firm named in an illus- 
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trated article in the AMERICAN MACHINIST, 
but has received no reply. We should com- 
municate with him by mail, but as he gives 
no address except ‘‘ Peterboro,” and as there 
are several places by that name in this 
country and one in Canada, are unable to do 
so. A similar reason may account for his 
receiving no reply from the manufacturers 
to whom he wrote. 

at 

Montreal Meeting of the American So- 

ciety of Mechanical Engineers. 





(Continued from page 7.) 





the time that a student passes at college to 
thoroughly master the details of mechanical 
engineering. It takes men years to thor- 
oughly study the construction of the loco- 
motive, or of pumps, or of the steam engine. 
If I wished to employ ina large works a 
young man in an engineering position, and 
I had my choice between two of equal 
ability, age and health, one of whom thor- 
oughly understood the fundamental prin- 
ciples of mathematics, mechanics, physics, 
chemistry and drawing, and the other was 
not as thoroughly trained in these, but had 
a college-shop experience, and had gone 
through the regular courses upon the con- 
struction of locomotives, pumps, etc., and 
was able to discuss more or less intelligently 
all these different kinds of machinery, I 
should take the first. Although for the 
first year or so he might not understand as 
well as the other the details of the work he 
was engaged in, and might require more 
explanations and go slower, yet, at the end 
of a couple of years he would be far ahead 
of the other, and he would make as useful a 
man in any of the branches of the engi- 
neering profession; that is to say, he would, 
as he gained experience, succeed as a civil, 
mining or mechanical engineer, because the 
foundation of his technical training would 
be so broad and strong that any structure 
which was constructed upon it would be 
durable and solid. 

A second point which seems to me of im- 
portance is the business training of an engi- 
neer. He should have some knowledge of 
business methods and of bookkeeping ; he 
should understand the importance of know- 
ing the cost of a thing and the causes of 
such cost and the methods by which it can 
be determined ; he should realize that, no 
expenditure, however valuable the results 
that may be obtained from it, should be 
made unless the money for it can be pro- 
vided without crippling other branches of 
the business ; and he should know that it is 
not good engineering, that it is not good 
business to let a contract at a price which 
he feels sure is below the actual cost of 
doing the work, for, except in rare cases, one 
of two results will follow: either the work 
will be slighted, or the contract will be 
abandoned, both of which may occasion a 
great loss. I cannot be too emphatic in 
regard to this. It is hard, I think, for any 
one who has not had actual experience in 
the matter, to realize how much the useful- 
ness of an engineer, even when his func- 
tions are not of great importance, is lessened 
by want of business training and a knowl- 
edge of business methods. Many a young 
man who had a promising career before him 
has been prevented from advancing because 
his employer did not feel safe in confiding 
anything of a business nature to his charge. 

The engineering student should be taught 
the absolute necessity of accuracy of obser- 
vation, accuracy of statement, and accuracy 
of reasoning. He should be particularly 
cautious if superficial observations seem to 
show that the results are as hoped for. 
When things do not turn out as we wish, 
we are very likely to examine every detail 
with the greatest care, but when they seem 
to be as we desire, we are not always so 
particular. Where an engineer has the 
slightest doubt as to the result that he has 
obtained, or the conclusion that he has 
arrived at, he should state these doubts 
with great fullness and as specifically as pos- 
sible when making a report. It may not 
please your client at first, but it will please 
him much more than if you leave them out 
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and he should find afterward that, had they 
been taken into account, failure might have 


been prevented. Above all, he should be 
taught not to waste. The greatest claim 
that the engineering profession has upon 
the respect of the world is that it has 
persistently and continuously worked to 
save waste, and to convert these things 
which are hurtful or useless into sources of 
wealth. 

The technical school should be like any 
other great engineering establishment. It 
should aim to obtain with the material at 
its command a product which should have 
the greatest total value. It should not try 
to turn out a few very brilliant men, while 
the great majority of the students are either 
dropped or imperfectly educated. Of course, 
a school—like the blast furnace or rolling- 
mill—should endeavor to get the best raw 
material that can be had in sufficient quan- 
tities and at a reasonable price, and it should 
furnish a product of the greatest value in 
the markets to which it has access. 

Men who become distinguished as engi- 
neers, lawyers, physicians, or clergymen 
may do so either because they possess one 
special faculty which is particularly valu- 
able in their chosen profession, and which 
places them in some way above the mass of 
their colleagues. This class of man, if he 
has the misfortune not to adopt the profes- 
sion for which his talent peculiarly fits him, 
is very unlikely to make a success. Other 
men become distinguished because they 
have good, broad, all-around minds which 
enables them to take up and master any 
profession that they may adopt. A man of 
this type of mind is likely to succeed no 
matter what calling he may select and no 
matter under what circumstances. It is 
rare fora man who has made a success in 
one business or profession to make an equally 
great success in another; because, as the 
successful men are generally men of the 
first type, but when a man has a mind of 
the second type, he is likely to succeed in 
any business which he undertakes, and 
sometimes he may make a greater success 
in the second than in the first. 

It seems to me, therefore—and I express 
my opinion with a great deal of diflidence— 
that the technical school should strive to 
produce rather well-trained, all-around men 
than specialists ; that is, to allow nothing to 
interfere with giving students a thorough 
training in all those branches which formed 
the ground work of all engineering, and 
that the training in each branch should be 
so arranged that the student should be equal- 
ly well grounded in all; that is to say, that 
no one branch should be carried to a higher 
point than another, or, rather, that no one 
should be slighted in any way. In other 
words, that the student should have as 
much knowledge of each of the branches as 
is necessary for him to thoroughly utilize 
his knowledge of the others. 

The students, under these circumstances, 
could enter almost any establishment and 
very soon make themselves very useful men 
by further training, instead of being spe- 
cialists, who, if they should not obtain em- 
ployment in their specialty, would be prac- 
tically of no more value than untrained men. 

The faculty of a technical school should 
also consider very carefully the condition of 
life from which its students are mostly 
drawn, and the occupations, or positions, 
which their students will be most likely to 
fill after they graduate. 





At the close of the formal exercises all 
departments of the building were thrown 
open for the inspection of the visitors, who 
found much in it to interest them. 

This Engineering Building is the latest 
addition to the most important educational 
institution in the Dominion of Canada, hav- 
ing been formally opened in February, 
1893. It is anexcellently constructed and 
splendidly equipped building of stone, con- 
taining one of the most complete collections 
of machinery and tools, models, etc., for 
the study and practical illustration of the 
principles of mechanics to be found on this 
continent, due chiefly to the munificence of 
Mr, W. C. McDonald. 


Amongst the apparatus seen here is a col- 
lection of models designed by and made 
under the supervision of Professor Reu- 
leaux, of Berlin, and known as the ‘‘ Reu- 
leaux Kinematic Collection,” embracing 
splendidly finished models illustrating al- 
most every conceivable mechanical motion, 
the special adaptation and devices for facili- 
tating their study being admirable in the 
highest degree. This is not a mere large 
collection of well known or curious me- 
chanical movements, but is the exempli- 
fication of the evolution of lower and higher 
mechanisms from their elements. The col- 
lection embraces some models that have 
never before been made—such, for instance, 
as the Globoids and Cycloids. The collec- 
tion is one well calculated to inspire a me- 
chanic, most of those who examined it ex- 
pressing a strong desire to ‘‘play with 
those models and study them for about a 
month.” There are in another department 
several examples of Prof. William A. 
Rogers’ latest designs of circular and 
straight line dividing engine and compara- 
tors. 





The first session devoted to the regular 
business of the society convened at 10:30 
A. M. Wednesday the 6th. Preliminary 
notice was given of a proposed change of 
the rules providing for a new class of mem- 
bers to be called ‘‘ Fellows,” the reason for 
this being that the Council has found much 
difficulty in properly classifying all appli- 
cants for membership under the present 
divisions of members, associates and 
juniors. This will be acted upon during 
the Fall meetingin New York. 





Presentation of professional papers was 
then taken up; the first being that of A. K. 
Mansfield, entitled ‘‘ Notes on the Theory 
of Shaft Governors.” The paper first con- 
siders the path of an unbalanced governor 
ball of a shaft governor, isochronously 
adjusted, and the practical conclusion 
drawn from analysis that the problem has 
no true solution, and that an unbalanced 
weight in an isochronous shaft governor 
is not feasible. Several other points per- 
taining to shaft governors are investigated, 
some of them for the first time, so far as 
known, and the paper with the discussion 
upon it may be published in our columns 
later, as it can be understood only by the 
use of its accompanying diagrams. 

The next paper, by Albert F. Hall, en- 
titled ‘‘ Heat Units and Specifications for 
Pumping Engines,” reviewed the present 
somewhat varying practice and understand- 
ing of the terms and factors involved in 
pumping-engine tests and proposed greater 
uniformity in specifications, or rather in the 
meaning of the terms used in specifications 
for such machinery, and advocated the ap- 
pointment of a committee to frame a series 
of forms to be inserted in specifications for 
pumping plants to fit various conditions. 

Mr. Albert A. Cary, in discussion, spoke 
of the growing practice of basing boiler 
performances and tests upon heat units, the 
requirements being stated in percentage of 
heat units contained in the coal as deter- 
mined by coal; calorimeter 60 per cent. be- 
ing the guarantee in one case. He thought 
this was a step in the right direction. 

W. H. Bristol’s paper on ‘‘ A New Re- 
cording Pressure Gauge for Extremely 
High Ranges of Pressures” was next pre- 
sented. This gauge is simple in construc- 
tion, its principal element being a variation 
of the form of the Bourdon tube, which is 
made heavier than usual, and bent in the 
form of a helical spring, having four coils 
about two inches diameter. To the free end 
of this tube is attached the pen arm which 
traces the recording line upon a paper dial 
moved by clock work. 

Considerable discussion on the point of 
its reliability was based upon a failure to 
recognize that the variation of the moment 
of friction caused by the movement of the 
pen to or from the center of the paper disk 
could effect only the clock movement, and, 
therefore, to a slight extent, the recorded 
time only, not affecting the recorded press- 
ure. 
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In discussing the effect of the temper: 
ture upon the elastic limit or the readjust 
ment of the molecules of a metal, Mr. 7 
R. Almond stated that steel wire which was 
so hard as to give constant trouble | 
breakage in winding upon an arbor as in 
spring making, he had found to work eas 
ly and entirely without breakage whe 
passed through a bath of water kept at t! 
boiling point, and thus coiling the wire at 4 
temperature of about 200° Fahr. This d: 
gree of heat did not, of course, affect t! 
temper of the wire, but so long as it r 
mained in the wire seemed simply to allo 
of the more easy movement of its molecul:s 
and their adjustment in relatively new pos 
tions. 

The next paper entitled ‘‘A Note « 
Compressed Air,” by Frank Richards, calle: 
attention to relative economy of air con 
pression and the use of compressed air as 
compared with steam-engine economy « 
exemplified by current practice, the genera 
conclusion being that the economy of con 
pressing and using air was considered in th 
same way as steam economy,resulting in ur 
justifiable condemnation of the former i: 
many cases. 

The last paper of this session was that o 
A. W. Robinson, on ‘‘The Relation of the 
Drawing Office to the Shop in Manufactur 
ing,” which we published in full last week 





At 2p. M. Wednesday a train tendered b) 
the Grand Trunk Railway, took the engi 
neers and their friends to the head of th 
Lachine Rapids, where a steamer furnished 
by the Harbor Commissioners, took the party 
down through the rapids and below th« 
city, returning in time for dinner and the 
principal social function of the meeting 
the reception at the residence of the Hon 
Sir Donald A. Smith. This was a very 
enjoyable affair, of course; amongst the 
other attractions being the finest private 
collection of pictures in the Dominion. 

The first paper presented at Thursday 
morning’s session was i-“&to° Prof. R. H 
Thurston, on ‘‘The Steam Jacket.” This 
paper is too long for summarization, con 
taining 95 pages, but a record of current 
practice is given and conclusions drawn 
from this to the effect that ‘‘all types of steam 
engines are rendered more eflicient by the 
addition of steam jackets, and that the 
more completely the surfaces of cylinders, 
receivers, etc., are jacketed, the greater is 
the saving effected.” ‘‘The ratio of steam 
saved in the cylinder to steam expended in 
the jackets varies from a little under two to 
one in some types of engines, to over five to 
one in other types.” The saving to be 
made by jacketing is put down at between 
5 per cent. and 25 per cent., with about 10 
per cent. as a fair average of possibility 
with good modern marine machinery. 

In the early part of the paper Professor 
Thurston says: ‘‘It was, however, found 
that there existed a substantial unanimity 
of opinion among those best qualified to ex 
press their views,” /. ¢., relative to the ad 
vantage of steam jacketing. To this state 
ment George I. Rockwood, in discussion, 
took exception and said that the only way 
in which the author of the paper could sus 
tain that statement was by constituting 
himself the sole judge as to those who wer: 
and who were not ‘‘best qualified to ex 
press their views.” Mr. Rockwood claimed 
that only the opinions of those who agreed 
with the position taken in the paper had 
been quoted, while equally good authorities 
on the other side had been ignored, some of 
whom he named. He claimed there was n 
substantial agreement, and that no one 
could yet dogmatize upon the subject. Pro 
fessor Thurston not being present the other 
wise inevitable play of the rapiers did not 
take place. 

Four papers followed, all upon subjects 
connected withthe steam engine, and which 
can be best summarized or published in full 
as may seem advisable, in later issues. 





At the adjournment of Wednesday morn 
ing’ssession the members walked to the power 
house of Montreal Street Railway Co., where, 
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n a portion of the generator room floor, not 
yet appropriated, three long tables were 
spread with refreshments. 

On account of the floods sometimes caused 
in this part of the city by the ice gorges in 
the river, the boilers and machinery are 
elevated several feet above the ground level, 

nd the fly-wheel pits are lined with tank 
170n. 

There are 12 boilers which were import- 
ed from England, and are of the double- 

ued Lancashire type, 7. e, they are hori- 

mtal shell boilers, internally fired, there 
ing two small furnaces, one in the front 
dof each tube. The boilers are rated at 

) horse-power each, at 30 pounds of water 
per hour. They are fitted with a dead load 
safety-valve. Shells are of ,*, inch steel 
and heads +! inch. They are capable of 
carrying 125 pounds and discharge gases at 
450° Fahbr. Green economizers are used 
which raise the temperature of the feed- 
water from 80° to 260°. 

The steam piping is made of solid welded 
tube, the main header where it enters the 
engine room being 18 inches diameter. The 
flanges are made from }-inch steel plate, 
pressed, and wrought iron bands are shrunk 
onto the pipes for additional security. 
From the main steam pipe which runs along 
the wall behind the row of engines, bent 
pipes connect to the engines, the bend 
being an inverted U. These are 7 inches 
diameter, and the same bent pipes, 6 inches 
diameter, are used to connect the boilers to 
the steam main. The effect of these is very 
neat in appearance, and allowance is made 
for contraction and expansion without un- 
due strain. 

The engine room is 200 feet by 80 feet 
and contains six cross-compound Corliss 
engines, rated at 600 horse power each, built 
by John Laurie & Bro., of Montreal. Cyl- 
inders are 24 inches and 48 inches diameter, 
48 inches stroke, running at 68 revolutions 
per minute and giving a peripheral speed of 
nearly 5,000 feet per minute to the 22 foot 
fly wheels, from each of which four genera- 
tors ave driven by four separate belis, two 
of which run side by side upon each fly- 
wheel, the other two running on top of 
these. 

A visit was to have been made this after- 
noon to the shops of the Grand Trunk 
Railway, but as these were entirely shut 
down on account of lack of business they 
were not visited, there being in lieu of this 
a very pleasant garden party, given by Mrs. 
Frank Redpath and Mrs. Bovey, at the resi- 
dence of the latter. 

At the Thursday evening session the first 
paper was by M. P. Wood, and reviewed 
the various methods—their advantages and 
disadvantages—for protecting iron and steel 
from rust, including tinning, enameling, 
lacquering, etc. It had been noticed that 
many roofsin Montreal were covered with 
tin plates that had not been protected by 
paint or otherwise, and were bright. Mr. 
Holloway called attention to this and asked 
an explanation, which was given in the fact 
that ¢én plates not tern were used, and that 
there was no salt air in Montreal. 

Mr. James McBride’s paper gave the par- 
ticulars regarding some very peculiar and 
unusual corrosion of steam drums occurring 
in the establishment of which he is engineer 
in Brooklyn. He had studied the matter 
thoroughly and frankly avowed his ina- 
bility to decide the cause of the corrosion, 
which was internal. Most of those who ex- 
pressed opinions regarding it thought it 
was mechanical erosion caused by water 
containing impurities being thrown by 
moving steam against the sides of the drum. 
Mr. Holloway, however, did not agree, and 
thought the appearance of the affected por- 
tions of the plates indicated cinder in the 
Iron. 

Mr. C. W. Hunt’s paper was next read, 
entitled ‘‘ A New Mechanical Fluid.” Mr. 
Hunt makes the bearings of connecting rods 
of plain brass bushings, split, and behind 
them, within the body of the rod, forms a 
cavity by coring, the rods being steel cast 
ings. This cavity is filled with small steel 
balls of varying sizes, which rest against 
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one half of the rod brass, and into the cavity 
passed an adjusting screw which is tapped 
through the rod at any convenient point so 
as to enter the cavity. By adjusting this 
screw the box is adjusted, and Mr. Hunt 
stated that the adjustment, so far as he had 
tried it, had proven very convenient and en- 
tirely reliable, while much cheaper than 
many other forms of equivalent mechauism. 
Specimens were exhibited. 

W.S. Rogers said that hs bad used lead 
shot in stuffing-boxes for 20 years, and that 
it was now used largely in air-brake pump 
stuffing-boxes. John A. Brashear stated 
that experiments had been made with the 
flow of hardened steel balls through an ori- 
fice and that they seemed to follow the law 
of liquids in this respect, except that the 
rate of flow did not seem to be in the least 
affected by head. 

At the close of this session the members 
assembled at the invitation of Professor 
Bovey in the testing laboratory in the base- 
ment of the building, where they saw some 
interesting tests of timbers. The first of 
these was a transverse test of a piece of old 
spruce which had been in use for many 
years in a bridge, it measured 8} inches by 
13$ inches cross section, and rested upon 
supports 15 feet apart in the Wicksteed 100- 
ton testing machine. It broke at the center 
with a load of 21,700 pounds with 2.77 
inches deflection. The machine, which 
weighs the load by means of a very large 
beam supported upon knife edges, is capable 
of breaking in this way wooden beams up 
to 25 feet long, 10 inches by 24 inches section. 

After this a round pillar of red pine 3.85 
inches diameter, about 4 feet long, was 
submitted to compressive strain in the 
Emery vertical testing machine and failed 
at a load 56,800 pounds. 

In the hydraulic laboratory the guests 
were shown some very interesting experi- 
ments, including the projection of a jet of 
water 4 inch diameter issuing under a head of 
about 16 feet, the stream, owing to the 
peculiar shape of the orifice through which 
it flowed, appearing to be nothing but the 
purest and clearest glass, alsolutely at rest. 





The first paper at Friday morning’s session 
was by Prof. G. W. Bissell on ‘‘ Effect of 
Varying the Weight of the Regenerator in 
a Hot air Engine.” The experiment upon 
which the paper was based was made at 
Cornell University, when the author was 
connected with that institution. Diagrams 
and data are given showing that ‘‘ reducing 
the weight of the generator reduces the 
cooling effect of the engine upon the jacket 
water, and finally results in actually raising 
its temperature, and also increases the me- 
chanical efficiency, but at the expense of 
the duty and of the total efficiency.” 

Prof. R. C. Carpenter, in discussion, said 
that many tests of the same engine had since 
been made with a view to finding out the 
cause for the phenomenon, but without 
success, simply because it had been found 
so far, impossible for them to reproduce the 
conditions, or to get the same effect, and 
the conclusion had been that there must 
have been something abnormal in the con- 
ditions. 

Wm. Rh. Roney’s paper on ‘‘ Mechanical 
Draught” was an argument in favor of fuel 
economizers and mechanical draught, rather 
than high chimneys, and describes some 
apparatus. Indiscussion it was shown that 
most of those taking part believed in the 
economy and general advantage of me- 
chanical draught. President Coxe saying 
that ‘‘the most expensive way of getting a 
draught was by a chimney, even if the 
chimney is given to you.” He used a com- 
bination of forced and induced draught, and 
believed that the draught should be under 
better control than is possible when de- 
pending upon achimney alone. The draught 
should be controllable, perhaps automatic- 
ally so. 

A paper presented by Prof. D. 8S. Jacobus 
described a test of a 1,600 horse-power steam 
plant at the mills of the Bristol Manufactur- 
ing Co., at New Bedford, Mass. Engine is 
cross-compound Corliss, with cylinders 30 
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inches and 56 inches diameter, 72 inches 
stroke; clearance in high-pressure cylinder 
2.6 per cent. of piston displacement, low- 
pressure cylinder, 3.6 per cent. Full data, 
diagrams and particulars of the test were 
given, the result showing steam per hour 
per horse power 1.35 pounds, and 1} pounds 
coal per horse-power per hour. The main 
line of attack on this paper was the water 
meter, but Professor Jacobus detailed their 
tests of the meter in such a way as to make 
a successful defense. 

A paper by De Courcy May on ‘‘ The Cost 
of an Indicated Horse-power,” gave some 
results of calculations on this point, and 
brought out discussion, going to show that 
the cost of a horse-power must be calculated 
for each case, depending upon conditions 
such as efficiency, rent, cost of coal, etc.— 
all variables. 

After the passage of resolutions thanking 
its hosts and entertainers, the society closed 
a meeting held in an ideal room and build- 
ing for such a meeting, and amid the most 
pleasant surroundings. 

During the afternoon of Friday many 
members of the society visited the works of 
the Canadian Rubber Company, where they 
saw the process of making from the raw 
material rubber shoes, belting, hose, bicycle 
tires, etc., others attending a very pleagant 
garden party at the house of Mrs. J. H. R. 
Molson. Of the excursion to Ottawa on 
Saturday, we shall have something to say 
next week. 

a 
More Rascals. 
Editor American Machinist : 

We recently received an inquiry for prices 
on our goods from H. A. Wolff & Co, 
Pontanusstraat 45, Amsterdam, Holland. 
We have learned on inquiring from parties 
whom we know in Amsterdam, that that is 
another one of the Amsterdam swindling 
firms. As we do not find this name in the 
list you published some months ago, we 
send it on to you that it may receive the 
publicity which such matters ought to have. 

Yours truly, 
Cleveland Twist Drill Co., 
By J. D. Cox, Jr. 
* =: 

Mr. Ed. A. Muller, designer of the Muller 
lathe, formerly superintendent of the Brad- 
ford Mill Co, and until recently superin- 
tendent for the Lodge & Davis Machine 
Tool Co., is now superintendent for the 
Springfield (O.) Machine Tool Co, 


Notes on Travel. 





By W. H. Booru. 





Of late years my Easter and other vaca- 
tions have been spent in some old-world place 
long since removed from the line of prog- 
ress. Such a place was, for instance, the 
old port of Rye, whereof I sent a descrip- 
tion, and of the old clock there, said to be 
fully 300 years of age. 

This just past Easter, however, I spent in 
what is generally considered to be the livest 
spot on earth, to wit, South Lancashire, 
and after several years spent here in the 
south, Iam much inclined to think itis. I 
was specially desirous of a few days in the 
north, because I wished to see the Man- 
chester ship canal, now complete, and the 
overhead Liverpool electrical railroad. There 
are overhead lines in this country in plenty, 
but the Liverpool line is the only one of the 
American ‘‘L” type which is carried over 
a roadway, and not through or over the 
blocks, like the general style of our over- 
head viaducts that are usually of brick 
arches, and often, as at Stockport, so far 
overhead that you do not notice them when 
passing beneath. The Liverpool line is also 
an electrical line, and as it extends nearly 
from end to end of the seven miles of dock 
frontage along the river it affords a good 
opportunity of seeing a good deal of the 
Liverpool docks. The gauge is standard, 
I believe, and the floors are solid, which 
tends to darken the ground below. This is, 
however, not the public street, but merely 
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the old tram line whose place the overhead 
railroad has taken, and is now merely a 
cartway, the public street running parallel 
on the other side of the high boundary wall 
dividing it from the property of the Dock 
Board. Very good speeds are made on the 
railway, and it has paid from the com- 
mencement. The trains are run at short 
headways, and were all full, perhaps be- 
cause it was a holiday. 

The ship canal was, however, fully as in- 
teresting, because though ostensibly merely 
a water way for almost the biggest steam- 
ships, the mechanical engineering appli- 
ances really constitute a large portion of 
the works, owing tothe number of roads 
crossing the canal at a low level, and pro- 
vided with swing bridges of the heaviest 
description, all actuated by hydraulic power. 
In addition to swinging road bridges there 
crosses the ship canal at a small elevation 
of probably less than 50 feet, the old barge 
canal constructed during the last century 
by the celebrated James Brindley. It was 
considered a big thing in those days to 
carry the canal over the river Irwell on 
a brick aqueduct, the largest span of 
which was only 63 feet. Now the old canal 
of Brindley is carried over the new ship 
canal that occupies the place of the river 
beneath by a huge swinging bridge car- 
rying a trough about 6 feet deep. Shut- 
down doors close the ends of the trough 
and similar doors close each end of the 
canal, abutting on the swing aqueduct, 
which is of great weight and massive con- 
struction; only afew drops of water could 
be seen to escape at the closing doors when 
the aqueduct was swung to pass us through. 
The power is all hydraulic, pressure being 
generated by steam power in a power house 
on the banks, and there is a power house at 
each swing bridge which are conveniently 
placed near the site of the locks, for, as the 
city of Manchester is some 75 feet above the 
sea level at Liverpool, there are several locks 
in the course of the canal, the maximum 
range of any lock being 174 feet. The 
water depth being 26 feet, there is a depth 
of water in a full lock of 434 feet above the 
sill of the lower gate. No mechanism is 
visible for actuating these large gates. As 
a vessel enters the locks an attendant does 
all there is to be done by a simple move- 
ment of a small lever, closing the gate 
behind a ship, and again opening another to 
let it pass out. I did not get to see the 
hydraulic motors, but believe they are of 
what we may term the steam-engine type— 
simply pressure engines concealed under 
the quay walls at the locks, and in the piers 
of the swing bridges. Where a line of rail- 
road is brought down to the canal from the 
Wigan coal field they were dealing with the 
trucks of coal at special tips, each truck as 
it came along being run onto the tip and 
bodily swung over the shoot and turned over 
to discharge to the hold of the ship along- 
side. At Manchester is a very large dock, 
and it is strange to see ships from Norway 
and steamers from the Mediterranean floating 
where I last saw green fields. Manchester 
has become a seaport as much as if it stood 
on the East River at New York. There is 
no half measure about it. The canal is 
wider than the Suez, and it is either cut in 
solid rock or pitched everywhere the banks 
are soft in heavy stone, and all the masonry 
is as good and solid as it could be possibly 
made, Where railroads cross there are no 
swing bridges, but the tracks have been 
elevated on high embankments with girder 
bridges to a height of about 130 feet above 
water level. It is the mechanical engineer 
really that has constructed this 35 miles of 
ship canal, and its bridges, locks and aque- 
ducts, for the excavation was done by 
machinery, and the canal is operated by ma- 
chinery. The present year is a special year 
for the city of Manchester. The ship canal 
was opened on January 1st. It is practically 
controlled by the Municipality of Man- 
chester. This year witnesses also the open- 
ing of the new water works which have 
also been municipally constructed to bring 
water from a pure lake about 90 miles dis- 
tant at a cost of $15,000,000. The electric 
lighting works and a system of hydraulic 
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power distribution are also started this year 
by the city itself, which owns likewise the 


gas supply and the tramways. Manchester 
is, in fact, about the best example of the 
tendency of English socialism that can be 
produced, and I should add that socialism 
and anarchy are not in England, at least, 
convertible terms, but direct opposites, the 
only real opponents of socialism here being 
the House of Lords and foss{l old Tories. 
As an old citizen of Manchester, I cannot 
but regretfully compare our barbarous 
London old regime. Here we pay more for 
gas of worse quality ; we pay fourfold for 
dilute sewage than the Manchester man 
pays for pure, soft water. We have no 
electric light any distance outside city 
limits; a bad tramway system, and docks 
controlled by a board and very badly man- 
aged, while the hydraulic power is also 
merely a private company’s interest. Lon- 
don is fifty years behind Manchester in 
everything pertaining to comfort and prog- 
ress and certainly furnishes a powerful 
argument in favor of the municipal control 
of light, heat, water, power, land and sea 
transport and sewage, the latter alone being 
a municipal charge in London. 

A good deal has been done during the 
last few years in the way of technical edu- 
cation in the north of England. In my na- 
tive town, a short way from Manchester, 
there now remains very little of the oldest 
and worst portion of the town. 

Nearly in the center of the site of what 
were mere dens and hovels stands one of the 
finest Gothic buildings of the country—the 
town hall—which takes the place of an old 
shed that served for a town hall 25 years 
ago. Near to this is the library. In the 
very center of the old slum site is a large 
technical school. The subjects taught are, 
if I recollect rightly, chemistry, dyeing, car 
pentry, plumbing, weaving, geology and 
engineering drawing, in which latter I was 
glad to see that for copies there were some 
really proper examples of modern details. I 
believe that in technical schools Germany is 
said to take the lead, but though late in 
starting we are going to come up equal and 
go ahead and maintain our position in prac- 
tical work. Hitherto we have undoubtedly 
neglected our educational facilities. Now 
that the common-school education is both 
free and very rigidly compulsory, I look to 
the rapid progression of both the technical 
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schools, and of the higher grade common | 


schools. 

I have lately been thinking some of the 
old apprenticeship system, and have con- 
cluded that if it has disappeared for good 
and all, the technical school will be its sub- 
stitute, and I am bound to say that my short 
and rapid inspection of the technical school 
of my native town showed me that though 
my early apprenticeship facilities were, per- 
haps, pecuniarily more favorable than those 
of many others I could have profited by the 
school when an apprentice. 

When I review the general condition of 
the various countries I have lived and | 
worked in, both in the northern and south- 
ern halves of each hemisphere, it seems to 
me that the comforts of life and the ease of 


| 
getting a living are greater for the working | 


man as a class in South Lancashire than 
any where else, and this is done without the 
slightest protection from outside compett- 
tion in a center of population greater than 
that of even London. 

It is worth noting that one of the largest 
engineering works in Manchester has for 
some time been working on the eight hour 
system, / ¢., for five days a week the day 
is 8} hours in two divisions with one break 
only for a midday meal and 54 hours on 
Saturday. 

The result is an equal production with 
no increase of net cost, the pay for the 48- 
hours’ week remaining the same as for the 
old week of 54 hours. Several other firms 
in the country—notably one at Sunderland 
or thereabouts—have the same record to 
show for the 48-hours’ week as have Mather 
& Platt, of Manchester. The eight-hours’ 
day has in consequence been adopted by the 
British Government Dockyards, and appears 
to be gaining headway. It has certainly 
struck me very forcibly when abroad that 
the rate of doing work by men who work 
12 and 16 hours daily was not the most rapid, 
and personally having had my share in the 
past of getting up at 5 a. mM. in the middle 
of a winter’s night to reach the shop at 6 
A.M., I am inclined to hope the eight-hours’ 
day will be found to stand the test of time 
It certainly affords to the worker an im 
mense relief in time, for it makes a day of one 


break only, abolishes the work before break 
fast and allows a man to take this at home 
before he starts for work. 
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A NEW EDITION. 


We are just printing the second edition of our “ Engineers 


Epitome.” 


| Price 50 cents, postpaid. | 


MASON RECULATOR CO., Boston. 


I have received the ‘t Epitome” and 


B 


the money I ever saw. J 


am well pleased with it 


PETERIE 


It is the best book for 


Old Victoria Mines, Cape Breton, N.S 
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THE ENCYCLOPEDIA OF FOUNDING 


AND 


Dictionary of Foundry Terms Used in the Practice of Molding. 


By 
and Manager of Foundries; 
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Practical Molder 
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BORING AND TURNING MILLS. 


37, 51 and 62-Inch Swing, with Two Regular Heads. 
42-INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTING ATTACHMENT. 


All gears accurately cut. 


All feeds positive. 


Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. 
New York Office, 


BRIDCEPORT, CONN. 


86 LIBERTY STREET. 


The Iron Founder 


| his contributions to our columns, the (om- 
| pass has been a sprightly, interesting and 


| appearance. 











In the June number of the Compass, a 
monthly journal for engineers, surveyors, 
architects, draftsmen and students. it is | 
announced that its publication will be dis- 


continued after the completion of the third | in 


volume. 
Under the able editorship of Mr. William 
Cox, known to many of our readers through | 


instructive journal, and no doubt many of | 
its readers will regret being deprived of its 
It is to be hoped that its | 
genial editor will soon find another field of 
labor through which others may be benefited 
by his wide experience in the special line of 
engineering to which he has devoted almost 
a life’s study. 

















Machine shops are being built at Palatka, Fla., 
in which C. M White is interested. 


The Mobile (Ala ) Stove Works have been organ 
ized, with $30,000 capital, and A. H. Spira, presi- 
dent. 

The American Bridge and Iron Co., 


Va., has commenced work after 
down. 


Roanoke, | 
a brief shut- 


Work has begun on the new shop for the manu- 
facture of trolley wheels by Russell & Markham 
at Portland, Me. 


lat Clinton, 


| Washer Co. 
| quarters, and put in additional machinery. 


» | succeeded the Wrought-iron Casting Co., 





Having received some good orders, the Taunton 
| (Mass. ) Iron Works have started up with most of 
| the force. 

Smith & Abbot Co. has been capitalized at Port 
land, Me., for the purpose of making steam heat 
. apparatus, 

An addition is to be built to the wire-cloth mill, 
Mass., including the erection of an 
elevator tower 

The bath-tub and cabinet departments of the 
N. O. Nelson Manutacturing Co., at Leclaire, I)., 
wre running nights. 

The Woods Fender Co., has been incorporated 
at Portland, Me., and will manufacture machin- 
ery; capital, $150,100. 

The Kingsland & Douglass Manufacturing Co., 
St. Louis, Mo., will increase their capital stock 
from $60,000 to $250,000. 

The Peoria Automatic Filter Co. has been formed 
in Peoria, Ill; capital, $50,000. Incorporaters, 
Delos S. Brown and others. 

The Griffin Tron Works Company, 
N. J., has resumed operations; the 
having ended in a compromise. 


Jersey City, 
strike there 


The extra department of the weld works at the 
Wellman Iron Co.'s plant, Pittsburgh, Pa., has re 
sumed on a large order for rails. 


The new machine shop of the New Bedford 
(Mass.) Boiler and Machine Co. is nearly built, and 
will soon be ready for the machinery. 


The American Cotton Picker Co. has been capi 
talized in Chicago, IL)., witha capital of $500,000. 
J. N. Hanson and others incorporators. 


Owing to increased business, the St. Louis (Mo.) 
are compelled to move into larger 


The Boston Casting Co., which has recently 


in South 
| Boston, will add machinery to the plant. 
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THE DEANE 


OF HOLYOKE 


EAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





REDUCE 
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PitTsBURG. 
Cuicaco. 
New Yore. 


YOUR COSTS 


BY USING OUR BEST STEEL FOR TOOLs. 





Finest Machine Rlivned Tap, 


Also, Dies, Screw Plates, Reamers, Etc. 








SEND FOR CATALOGUE. 


WILEY & RUSSELL MFG. 6O., 


GREENFIELD, MASS., U. S. A. 





"R MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able torun at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing, 


Sore REPRESENTATIVES IN THE UntTED Srares. 


B.M. TF ONBS we CO., 


BOSTON: 11 & i3 Oliver St., 


NEW YORK: 143 Liberty St- 





‘Speaking of LATHES! 


=n Swing. 


We are building them in various sizes from 10 inch to 
24inch swing, in various lengths, both engine and 
speed lathes. Our designs are the latest and most 
approved, while the workmanship, material and fin- 
ish are of the highest order. Our catalogue will tell 


Modern Design, 
Valuable Features, 
CATALOGUE FREE. 


drills 
bring 








you all about them, as well as of our planers, enapers, 


and other tools and supplies. A postal wil 


it. Write us for prices. 


SEBASTIAN LATHE Co.. 


117-119 CULVERT ST., CINCINNATI, OHIO. 








Because two o four double ec ombined drills and countersinks will 
be worth more to you than 25 cents 

The »y are also sold by the dozen ani id gro 88, and are cheaper in large 
’ 


SIZES OF DRILLs, 4, 3%, 


J.T. SLOCOMB & CO.. PROVIDENCE, R. 


GENERATED EPICYCLOIDAL 
BEVEL GEARS, 


Read the article in last 
week’s issue and then 
write to George B. Grant, 
Lexington, Muass., for his 
interesting pamphlet on 
bevel gearing in general, 
Free to anyone. 


GRANT 


GEARS 











AS 6. ESTOS 






Used on he ships of the US ~<l and 


\ = only paint supplied in colors 


HC peominent Steamboat and Transportation Companies, 


absolute satisfaction where forced draught isused, 


JOHNS MFG CO Weaken 
| 6 COB 


PAINT — 


‘READY FOR USE‘ 
ALL 
ORDINARY 
SHADES. 
87 MAIDEN LANE,NEW YORK. 
CHICAGO 
LonDOoOW 


by the 


which has given 


JERSEY CITY. 
GHILADELoni& =. ACSTON' 
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The Arrow Nail Manufacturing Co, of Ander- 
sonville, Ind., bas passed into the bands of other 
parties, and many improvements will be made. 

The Winslow Bros. Elevator Apparatus Mfg. 
Co. has been organized at Chicago, with a capi- 
tal of $100,000, and directors, F. A. Winslow and 
others 

New Era Iron Works Co., Dayton, O., bave issued 
asmall pamphlet descriptive of the ‘New Era” 
and gasoline engines, which they are putting on 
the market. 


gas 


Chic igo capitalists have secured control of the 
Arrow Nail Works, of Anderson, Ind. Extensive 
repairs are to be made, and a rod and wire-mill 
are to be added, giving employment to a number 
of men 

The Midland Steel Company, of Muncie, 
has a full force of men employed on full time, and 
reports that it is behind in orders. Being in the 
center of the gas belt, no trouble is experienced 
with fuel, 


Ind., 


The Wood & Bishop Co. has been organized at 
Bangor, Me., for the purpose of manufacturing 
stoves, with $120,000 capital stock, of which $120, 
009 has been paid in. The president is John F. 
Colby, of Bangor. 

The Lodze & Davis Machine 
nati, O., bave been awarded a contract by the 
United States Government for several machine 
tools to be used at the Indianapol‘s Arsenal, In 
dianapolis, Ind. 


Tool Co e Cincin- 


The Bessemer department of the Lackawanna 
Iron and Steel Company, of Scranton, Pa., re 
cently madea record of 5,705 tons of ingots run- 
ning eleven turns. the largest product 
ever turned out at these works. 


This is 


In a short time an additional mill will be run- 
at the Elwood (Pa) Tin-plate Company's 
mill, and the working force will be increased from 
150 to 200 men. Orders are coming in constantly, 
and the outlook for the future is good. 


The sSaco 


ning 


Water-power 
Biddeford, Me., which good times 
amploys 500 hands, but have long 
been idle, have received a contract for cotton ma- 
chinery under which they will resume 


Machine 
ordinarily 
whose 


Company, 
in 


shops 


operations. 





Builders Iron Foundry, Providence, R. I., issue 
a folio, in which is reprinted in part an article 
from the Encyclopedia Britannica relating to the 
motion of fluids. A pageis devoted to a brief de- 
scription of the ‘Venturi meter’? made by this 
firm. 

President Potter, of the Howard Bullough Ameri- 
can Machine Company, of Attleboro, Mass., has 
officially notified the board of seleetmen of the 
company’s intention to build an $80,000 factory 
within the town’s limits. Work on the new struct- 
ure wijl be begun as soon as possible. 

The granulated steel plant of the Crescent Steel 
Works, Pittsburgh, is now in operation. The com- 
pany did not think they were justified in putting 
on many men at the start, and only about half the 
regular working force were put on, though it 
expected more men will be put on soon. 


is 


The Suffolk Nailing Machine Company has been 
organized at Portland, Me.: capital stock, $100, 
000, for the purpose of manufacturing and dealing 
in naiiling machines and other mechanical inven- 


tions. Benj. Thompson, of Portland, is president, 
and Edward Woodman, of Portland, is treasurer. 

Gilbert & Barker Manufacturing Company, 90 
John street, New York, bas issued a pamphlet 


illustrating and 
ess, the 


describing the aerated fuel proc- 
machines used, The advantages of 
this fuel are set forth when used fora large num- 
ber of industrial and a long list of 
testimonials is appended. 


etc. 


processes, 


The New Era Iron Works has been incorporated 
at Dayton, O., with a capital of $50,000, to manu- 


facture gas engines and iron’ specialties. Their 
engine the ‘New Era” has been in successful 


It will be built 
and especial atten- 
construction for private electric 


operation for nearly two years. 
principally in the larger sizes, 
tion given its 
light plants. 


Reinhard Mannessmann, proprietor of an ex 
tensive seamless tube plant in Germany, is in the 
city, and recently met the Board of Commerce, a 
long session being held. He is desirous of estab- 
lishing a large plant in this country, and is very 
favorably impressed with Youngstown by reason 


of its unexcelled shipping facilities. Indications 








DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 







3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 





SPLENDID OPPORTUNITY 


For a good machinist to start a repair shop in a live manufacturing 
town i 


The right man will be assured of sufficient work so that he 

yne or two men all the year round. There are now 

large piano factory, shoe factory, woolen mill 

1 saw mills, a large felt mill, and lumber works, 
> rge number of saw mills, grist mills, ete., in the 

immediate vicinity whose work could be obtained 

For particulars apply to 


ALFRED DOLGE, Land Department, 









DOLGEVILLE, N. Y. 


EVERY DRAFTSMAN 


Should have a copy of 


REULEAUX’S CONSTRUCTOR, 


Translated by HENRY HARRISON SUPLEE, 


Handsomely Bound in Cloth. Size 10x12 in. pp. XVII, 
31:2. With Portrait and over 1,200 [lustrations. Price, 
$7.50. Sent by express, prepaid, on receipt of price. 


H. H. SUPLEKE, 
339 CHELTEN AVE., W., PHILADELPHIA, PA 





FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 
? ~ 


FITCHBURG os 


AND OTHER 
we 


SEND FOR 
CATALOCUE E. 


fachine. 





wasteenail Boring and Drilling 


THE CELEBRATED 


=i ENGINE LATHE 


METAL-WORKING MACHINES, 


FITCHBURG, 
MASS. 





ROBERTSON 
THOMPSON 





$85.00 for an 
$40.00.) 
ial, and the be st designs 
Send for circular of Reducin 
Cocks and 25 other high 


SHOULD 
PAY 


Indicator when you can get either of these for 
acked 1n finest cases, finest Workmanship, 


¢ Wheels, Planimeters, Three-Way 
grade special 
HINE & ROBERTSON CO., 

61 Cortlandt St., New York. 


finest mater 





ties 






IMPROVED 
— Straight Line 


$40.00 @ 


are very favorable for Youngstown securing the 
industry, which will furnish employment to a 
large number of men. A large stock company will 
be organized.— Youngstown (0.), Journal, 

The Baltimore Iron and Tin-plate Co. has moved 
its plant from Canton to Locust Point. It has 
secured a lease for three years on the property 
and plant of the old Coates rolling-mills at Locust 
Point, with the option of purchase. The company 
was incorporated in January, 1894, with a capital 
stock of $50,000. The incorporators are: E. Rice 


Daniel and Robert Girvin, of Swansea, Wales, 
James E. Ingram and Rufus W. Applegarth, 
Joseph F. Matthai and John M. Ingram, of Balti- 


more. The officers are: James E. Ingram, presi 
dent; John M. Ingram, secretary; and Robert 


Girvin, treasurer and general manager 

Wis., May 24, GENTLEMEN: Hav- 
ing purchased the entire capital stock of the 
Whitaker Engine and Skein Company, I take this 
means of notifying our many friends and patrons 


KENOSHA, 184. 


throughout the United States of the change; also 
of thanking them for their libera! patronage dur- 


ing the twenty-nine years of our business career. 
And as I have been at the bead of the business 
since its formation in 1865, I shall endeavor to 
maintain the good financial and business standing 
that the old company has always enjoyed. Please 


address all future business correspondence to 
Yours very truly, R. B. Wuiraker, Founder and 
Machinist, Kenosha, Wis. 





Mr. S. H. Curwen, a Salem, Mass. electrician, has 
invented an electrical machine for closing shutters 
of fire. »The appliance con 

like the ordinary fire-alarm 
box in appearance, which is placed on the outside 
of a building. Within the box is a battery con 
nected by wires with each shutter on the building. 
In case the building or any of the buildings near it 
catches fire and it was found necessary to close 
the shutters for safety, all the operator has to do 
is to break the front of the box, pull a 


on factories in case 
sists of a box much 


glass in the 


hook, and every shutter in the building will be 
closed instantly. It is said that 1,000 shutters may 
be closed in a minute by the appliance.— Boston 
Transcript 


Hetherington & Berner are making plans for an 
asphalt plant for the new city company. Mr. F. A. 
Hetherington has for some time past been study- 
ing the and construction of plants of 
this kind in various other cities, and it is expected 


principle 


that the one to be erec'ed for the Bermudez Com 
pany will be a great improvement upon any of 
them. With this plant the new company can 


asphalt mixtures cheaper than any 
as but four men will be 
required to operate it. The methods of manipula 
tion will be automatic and 
the various devices which control quantities 
and temperatures to be so pr in their ac 
tion that a uniform product is assured.—Jndian 
apolis (Ind.) /ournal, 


manutacture 


other, inasmuch or five 
us possible, 
the 


cre 


as nearly 


are 












EDUCED PRICES OF 


LeCOUNT’S LIGHT STEEL DOG. 











INCH. PRICE.) No. INCH. er | 
#4 $.35| 8..... 2 10 | 
. .35 | Small set of 3 95 50 
34 .50| 9.. .. 239... 1.40 
1c. ae ‘ee - 1.80 | 
114 11 M6. 1.70 | 
We .. 1.90 | 
Re: | Cee 00 Full set Of 12—12.00 | 





Cc. W. LeCOUNT, South Norwalk, Conn. 


‘These goods are for sole by C HAS. CHURCHILL & CO., L’t’d, 21 
Cross St 


, London, England. 








ano TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 





The Elliott Drill Press 


FOR ANY LIGHT WORK 
LARGE RANGE OF WORK - LOW PRICE 





Now Manufactured by 
A. J. WILKINSON & CO., 


180 to 188 WASHINGTON ST., BOSTON, 
SEND FOR CATALOGUE, 


MASS, 


“Star” Screw Cut- 
Foot Lathe ting Auto- 
Swings matic Cross 
9x25 in Feed, etc. 
Re caw ok mar 


L 
ato. 
ATH 
TH 











= sendiiieteteree aaa 

Seroll Saws, Catalogue 
Cireular ‘ree 

Saws, Lathes of all our 
Mortisers. Machinery. 





Seneca Falls Mig Co. 687 Water St., Seneca Falls, N.Y. 








FO 
TOOLS, 
DRILLS, 


DIES, &c. 
D’AMOUR & LITTLEDALE, 


12” DRILLS. 204-206 E. 43d St., NEW YORK, 


Correct in Design, Workmanship and Price. 
Patterson, Gottfried & Hunter, Ltd., 146-150 Center St, New York, 


AGENTS FOR NEW YORK AND VICINITY. 





ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1893. 




















% 


GLOBE SPECIALS. 


and cities, chiefly in New 
useful inventions of its class 
of mills and railroads. 


England, 
The 
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BUILDERS IRON FOUNDRY, 


FOUNDERS AND MACHINIS 
PROVIDENCE, 


STS, 
R. ° 


THE VENTURI METER. 


Our cast-iron Globe Specials for Water Works are used by more than 300 towns 
and the 
specials 


Venturi Meter is 
and meters 


of the most 
for the 


one 


are suitable use 
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LATHES, 
PLANERS, 
DRILLS, 


AND OTHER 


IRON WORKING TOOLS. 


Before ordering send us a memorandum of 
your requirements, 


COOKE & CO., 





163 & 165 Washington St., NEW YORK. 





HENRY CAREY BAIRD & CO.,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


t#Our New and Revised Catalogue of Practical and Scien- 
tific Books, 88 pages 8vo., and our other Catalogues and Cir- 
culara, the whole cover.ng every branch of Science applied 
to the Arts, sent free and Tre ro) oF postage to any one in any 
part of the world who will furnish his address, 


THE FOX PATENT OP OPEN SIDE SHAPER. 


No springing of ram. 
No overhanging table. 
Quick Return, Stroke 
Under Perfect Control, 
Can be Instantly Ad 
{usted 116 in. or 24 fn. 
No Serews to Monkey 
with. Powerful. Quick, 
Accurate, Write for 
circular 


The Fox Machine Go., 
325 N. Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England, 











POT ga * aa 


J 


VOLUNTARY TESTIMONY. 


DovER PLAINS, , May 21, 1894 
Messrs. CooKE & Co., 

Gentlemen ;—With pleasure I write you a few 
lines to let you know that Lam well satisfied with 
the little Acme Blower ane Tuyere I bought of you 
some time ago. lam using it here at Dover Plains 
alongside of a good big bellows: but the bellows is 
nowhere, big as itis. [t can’t begin to make such 
a fire as the little Acme Blower does. I can get 
any kind of afire ] want. It made alittle noise at 
first and run alittle bard, but I kept it well ones 
inside, and now it almost runsitself. . 

Yours very respectfull 
EDW ARD P EARN. 


For Prices etc , of BLOWERS referred to 
in above letter, address 


COOKE & CO. 
163 and 165 WASHINGTON ST., 


NEW YORK. 





Agents forP.H.& F.M,ROOTSCO. 








WORTHINCTON 
CONDENSERS. 


ACCRECATINC IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 
NEW YORK, 


BOSTON, PHILADELPHIA, 
sT. LOUIS, 





CHICAGO, 
DENVER. 
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Machinists’ Supplies and Iron. 





New York, June 9, 1894. 

Tron—American Pig—We quote Standard North- 
ern brands, No.1 Foundry, $12.50 to $13.00; No. 2, 
$11.25 to $12.00; Gray Forge, $10.25 to $10.50. South- 
ern brands are quoted at $11 50 to $12.25 for No. 1 
Foundry; $10.50 to $11.09 for No. 2, and $10.00 to 
$10.25 for No, 3. 

Antimony — The market is 
We quote L. X.. 9c. to 9l4c.; 
to 10lg¢c.; Hallett’s, 8.60c. to 
French Star, 10ce. 

Lard Oil—Prime is quoted at 59e. to 61e. 

Copper—The market has a downward tendency. 
Lake Copper has been sold by one of the leading 
companies at 9c , but in the open market it cannot 
be bought under 9'4c. The unsettled market has 
discouraged buying. Casting Copper is held at 
8.70c. to 8. 80c, 

Lead—The market is easy: some of the refiners 
have accepted a price as low as 3c. for New York 
delivery. Buyers are indifferent, and there is little 
speculative interest. One carload, July, sold at 
3.25c., and 50 tons, August, at 3.22%6c. 

Spelter-The market is unsettled, and prices are 
nominal at 33¢c. Recently sales of October were 
made at 3.47léc. to 3.500. 

Tin—The market is dull, but steady at 19.90c. for 
carloads, and 20c. in a jobbing way. 


“*WANTED* - 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 


dull and weak. 
Cookson’s, 10e. 
8 62%c., and U. S. 








Wanted—Capital to push article of merit. Ad- 

dress C. A. Widmer, 508 E. 86th street. N. Y. City. 
Draftsman, accurate and reliable, age, 25, desires 

position ; Al references. Box 101, AM. MACHINIST. 





Wanted —Sit. bya first-class machinist and tool 
maker; some knowledge of drawing and designing 
special macbinery and tools, Box 98, Am. Mac. 


Experienced salesman of machinists’ tools and 
supplies de«ires to represent manufacturers in New 
York and Eastern States. A. L. B., Am. Macu 


First-class mech draftsman wants engagement. 
Exp’d in marine and gen. engineering, steam eng., 
steel plants. structural work, sugar refineries ice 
mach’y. Philadelphia pref’d. Box 97, Am. Macu. 


A mechanical engineer with experience in de- 
signing special machinery and tools for manufactur 
ing purposes, wants a position for a few months. 
Address J. D., AMERICAN MACHINIST. 


Wanted—By young man of 34, position as super 
intendent in shop where system is desired for get 
ting out work in the quickest and most accurate 
manner. Apply System, care AMERICAN MACHINIST. 


Wanted—Position by a first class too] maker and 
general machinist, understands gear-cutting and 
milling machine tools and fixtures; experience as 
foreman. Address Foreman, Dunellen, New Jersey. 


Wanted—A pos. as foreman or supt., by a thor 
ough mach., having served apprenticesbip in largest 
mach, shops in Philadelphia. Now has charge of 
small shop, but desires a change. Correspondence 
solicited. Thos. W. Lawrence, Rocky Mount, N.C. 


Mech. engineer and draftsman, technical educa 
tion abroad, 9 years’ exp. in the U.S. in designing 
and working out details of marine eng. and iron 
structures, is open for engagement. Does not ob 
ject traveling. Best refs. L. Emery, Am. MAcu. 


A large manufacturing firm, located in one of 
the largest cities, desires the services of a first- 
class blacksmith to take charge of shop. Must be 
thoroughly familiar with all kinds of forging, and 
able to produce economically new and unusual 
shapes, not very heavy. Address, stating age, na- 
tion’y, married or single, previous exp, & character 
of work, refs. & salary required. Box 99, Am. MAcu. 








BSSTABLISOnHED 


CLEVELAND TWIST DRILL CO. 


IN 1874. 


100 and 102 Reade Street, New York. 

S5 Queen Vieioria Street, London, Eng. 

5 Neue Promenade, Rerlin, (.. Germany 
Cor, Lake and Kirtland Streets, Cleveland, 0, 





Lathes, Planers, Dulls, Shares 


Boiler Tools, Steam Hammers, ete. 
Now remaining unsold in the Engine and Boiler 
Shop, will be closed out at once. 

IRON PLANERS. ENGINE LATHES, 








191n.x 3ft Wheeler. 11 in x 5 ft. Phila. 
20" x 4 Lathe & Morse 13 x 6 °° Blaisdel 
24° x 4° Blaisdell 14 x 6” Reed. 
24 x 5° New Haven 16 x 6°* New Haven. 
24 x 6‘ Powe!'l * Latest.’ 16 x 6and & ft., Ames. 
26 x 7‘° N.Y. 8S. Eng. Co Ik x 3&8 ft.Putnam 
2° x &* Pease. 20 x 10° Fitehburg 
30 x ‘ 24 x 7° Otis 
32 ** x ‘ Light 24 °° x 12° Putnam. 
36 ‘ Gleason. 30 x 10 ** Prentiss, Taper. 
60 * x24" Heavy Pattern. “fe x ha Ay seep Phill 
: os Sie 35 x 15 * Hewes & Phillips, 
SHAPERS. 6 x 18“ Improved style. 
6 in. Stroke. Crank 18 x 17 ** Hewes & Phillips, 
RS ‘ Gould. | 84 x 18 ** Lincoln, 
9“ rT Hewes & Phil. Pit Lathe, 72 in. 
am * a Hendey. RS 
os ee | HAMMERS. 
22 * Triple Geared Ma ek premiey, Ups te 
3 Steam, Ferris & Miles, 
DRILLS. > ean aa 
22 in. Swing Prentice. | 1200 © Drop with Lifter, Farrel 
26 °° ‘ Lodge & Davis F'd'y's Make. 
= * $ re ce Frictio . " * 
36° Batt cuasen . BOILER TOOLS. 
48 ° Old Style. Rolls, 6, 8 and 10% ft. 


Radial Drill &6in, complete 
MILLING MACHINES, 
B & S No. 1 Universal with 
Cutters, Arbors, &e Al order 
Garvin No.3 Bk Gears auto fd 
Cincinnati No 2 Bk. Gs. auto. fd 
Pratt & Whitney, ‘Lincoln.’ 


Boiler Shears, 30 in. 
Flange Clamps. 6 ft. 


MISCELLANEOUS, 


Acme. 3! 


gap. 


6 in. Bolt Cutter, 
Bor and Turn, Mill, 38 in. 
Vert Turret Borer B. & 8, 
Slotter, L0in. Stroke. 


J. J. McCABE, 


E. Bebitaio's [14 Dey St. 
NEW YORK. 


N. Y.Mach’y Warerooms. 





BARGAINS IN SECOND-HAND MACHINERY, 


ENGINE LATHES, DRILL PRESSES. 
1 12in. x 5 ft. Geo. Gage. 2 10in. Milliken Bench 
1M x 6 Bo:art 110 ** Gardam Sensitive. 
115 x 8 Fitohbure 110 * Three Spindle Slate, 
116 x 6° Perkin 1 No. 1 Two Spindle Garvin, 
116% x 7% Bement 1; 2 Three * ; 
116°* x 6 F.E. Reed 2% 8Four ° 
118 x 6 °* New Haven, Le ex #9 
1 18 x &* Pease. 1 5 ft. Niles Radial. 
120° x 6 Bullard, 15 °* MeNaull Universal Radial 
19 x 12‘ Fifield. 17 Alfred Box Universal Ra 
137% x14" Old Style mist. 
: 1 9 ft. Holly Mfg. Co. Radial, 
PLANERS, SCREW MACHINES. 


1 16in. x 16in. x 3 ft. Belden, | 1 No.5 Brown & Sharpe. 

cas ae 4 6 Ue. Pend)| 2% 2 * 

124° x24 x 6‘* Novelty 1 ‘' 3 Windsor Machine Co, 
Iron Works ; 1s 2), Pratt & Whitney 

124 in. x 24 in, x 10 ft. Pease 1 16 in. x 5 ft. Flather & Co 
Planer Co, 118° x6 ** Hendey Mach. Co, 


1 28 in. x 28in, x 7 ft. N. Haven, 


MILLING MACHINES, 


SHAPERS, 1 No. 2 Garvin Hand. 
1 ** 1, Garvin, Power. 
1 6in. Boynton & Plummer 1 * 2Garvin, Power 
210° Juengst Cran 1 0 Garvin, Universal 
210 Wood and Light Trav 1 5 Brainard Standard 
erse head $ 2 Garvin Lincoln. 
1 ilin Juengst Friction l 4 Garvin Rack Feed. 
11k* Putnam Traverse head 1 Garvin Heavy Slab Miller 


Also, a large number of other machines, 
and detailed description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK 
Also 51 North 7th St., Philadelphia, Pa. 


Write for complete list 





SWEET’S 
Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Sat:sfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CoO., 


Syracuse, N. Y. 








Cc 


order. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut herewith. 


Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired, 


C2 Bicycle and Labor Saving Machinery a Specialty. 





E.W. BLISS CO. 
1 ADAMS ST., BROOKLYN, WN. Y. 
Chicago Office, 100-104 W. Washington St. 


PUNCHES 


SHEARS DIES 
SPECIAL MACHINERY 


PRESSES 


Sa © 
THESTILES & PARKER PRESSCO. 








Albro Worm and Worm Gear 


Consumes less 
power and gives 
better 
than any other 
System. 


results 


Infor- 


mation cheer- 


fully furnished. 
The Albro-Clem 
Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 








Mechanical engineer desires engagement in July 
or August. Wide exp. in all kinds of air com- 
pressors, high speed pumping machinery and 
steam engines. Thorough knowledge of boilers, 
apparatuses for distilleries, breweries and sugar 
mills. Ten years exp. in shop and drafting-room. 
First-class Americaa and European refs.; speaks 
English, Germap and French. Box 96, Am. MACH. 


A well-known foundry manager, who, two and a 
half years ago, temporarily retired from active em- 
ployment in order to complete writing and publish 
his works on founding, takes this means of inform- 
ing the trade that he is open for re-engagement as 
supt. or foreman of foundry. Location, descrip- 
tion otf castings made, or capacity of foundry im- 
material. References and full particulars by 
applying, S. B., 44 Prospect avenue, Windsor 
Terrace, Brooklyn, N. Y 

An extensive manufacturing firm (iron and wood 
work), with a rapidly growing business,in touch 
with the times, located in one of the largest cities, 
desires the services of a thoroughly experienced 
machinist and all-around shop man, with inventive 
and executive ability, to act as foreman in all de- 


partments, or assistant superintendent. Must be 
efficient in shop organization. Address, stating 


age, exp. in handling men, character of work han- 
dled, and salary required. Box 100, AM. Macu. 


+ MISCELLANEOUS WANTS & 


Advertisements will be inserted under this head ar 
35 cents per dine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu 
ing week's issue, Answers addressed to our care will 
be forwarded. 











Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 

Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 

For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 





Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E.0O. Chase, Newark, N. J. 


Calipers, Surface Gauges, etc. Catalogue free, 
Send forit. F. A. Welles, Milwaukee, Wis. 

Wanted—To buy geod second-hand tools. 
83, AMERICAN MACHINIST. 


Box 


AMERICAN MACHINIST, unbound, from 1888 to 


date; cheap. T. J. Opperman, Marion, Ind. 


Wanted—Second hand hand rock-drilling ma- 
chine, good, cheap; also. differential pulleys or 
hoist. Address Box 124, Montpelier, Vermont. 


Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards, M. I. 
M. E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hill, London, England. 


Do you want a picture of the famous Locomotive 
**999%’ Send 50 cents for our fine copper plate 
transparent picture (14x23), showing all parts inside 
and ou/side, all named and numbered, on satin 
gloss paper, for framing, educational, beautiful, 
correct. Locomotive Engineering, 256 B’way, N.Y. 


A Good Investment—A profitable and well estab- 
lished manufacturing business in the implement 
line, wants a partner with from $5,000 to $10,000 to 
be put into the business as additional working 
capital, in one of the most beautiful and favorably 
located towns in the Northwest; a rare chance for 
the right man. Address Box §4, Am. MACHINIST. 


InformationWanted — Advertiser is a Ist-class tool 
maker, die maker,and expert machinist. Also a good 
d’tsman and designer of mach’y. Is seeking location 
to establish asmall jobbing machine shop where 
there is reasonable prospect of success. Inform -tion 
acknowledged with grateful thanks. All letters 
answered. Wm. E. Piper, 7639Drexel Ave., Chicago. 





AMERICAN GAS FURNACE CO., 
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OIL GAS PLANTS 


GAS BLAST FURNACES and HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau Street, New York. 


ENGLISH AGENCY! 


Chas Churchill & Co., Ltd., 21 Cross St,, Finsbury, London, E. C., England. 





DETROIT TWIST DRILL Co., DETROIT, MICH., U.S. A, 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED 






Endorsed by Practical Mechanics Everywhere. 





SHANK TWIST DRILLS AND CHUCKS. 





WehaveRemoved our Office 
145 BROADWAY 


AND. 


86 LIBERTY ST,, 


NEW YORK. 


Shall be pleased to have our Customers call 
and see us in our new quarters, when in 
the City. 
SEND FOR OUR LATEST LIST. 
Telephone 874 A Cortlandt. 


GEORGE PLACE 
MACHINE CO. 


VOLNEY W. MASON & CO., 


Friction Pulleys, Glutohes and Elevators 


PROVIDENCE, R. I. 


The Almond Coupling 


NEW quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 
T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 








NWoOIsELSss. 








IF YOU WANT ANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
QR AUTOMATIC DROP LIFTERS - 


SEND FOR CATALOGUE 
TO 


~~ 








THE AURORA TOOL WORKS, Aurora, Ind. 
Builders of Upright and Radial Drills. 





FOR SALE. 

The Hudnutt Foundry and Machine Works, Big Rap- 
ids, Mich., consisting of Foundry, Blacksmith and Ma 
chine Shop. Noreal estate. Well equipped foundry with 
all necessary tools, flasks, crane. Collian cupola, ladles, 
scales, etc. Biacksmith sbop with fine lot of tools of all 
kinds and stock of iron for general forgings. Machine shop 
has Reed & Pond lathes, 2U-inch Lodge & Davis drill 
press, 16-inch Steptoe shaper, Sellers’, 1-4-inch to 2inches 
inclusive, twist-drill grinder, Kkmery surtacing machine, 
Emery key grinder, 24 inches by 24 inches by 6 feet Sm:th- 
Silk planer (used 1 month and new from works), Le Count 
clamps, Morse Tl. D. Co.’s reamers from 1-4 inch to 3 inches 
diameter with handles for ‘lathe use. Morse twist drills 
from 0 to 19-16 inches, lightning, stocks, dies and taps. All 
standard taps 1-l6-inch to 11-4 inches; also square thread 
taps, 2 Harrington hoists 1 and 1 1-2 tons, angle plates, bor- 
ing bars, pipe stocks, dies and vise. machinists’ vises, 
chisels, 700 pound latbe, Jessop’s tools. Jib crane for 
lathe, shafting, pulleys, hangers, crow bars, tracks, 4 pairs 
scales, 600,*00,and 5,500 pounds, Emery stand, 36 fire extin- 
guishers, dogs, lathe aod flat drills, Cleveland Twist D. 
Co.’s hand reamers, 1-4inch to 11-2 inches inclusive, with 
full set of Morse drills to match, each 1-64 inch less than 
reamers, ratchet drills, belting, etc., etc., all in first-class 
order Vill sell foundry or machine shop singly or to- 
gether, or tools by piecemeal Will sell to machinery deal- 
eratapricethat is right,if takenentire. A rare chance 
at a reasonable figure for a fine lot of tools. Address Hud- 
putt Fdy & Mach. Wks., J. D HAZLET, Pr ps., Big Rap- 
ids, Mich. 





Special Screws and Studs 
in Brass or Steel. 


Gear Cutting, Sheet Metal Stamp 


ing, Automatic Machinery built to 
order. Send sample or drawing for 
estimate, 


SITTMANN & PITT, 








363 ADAMS ST., BROOKLYN, N. Y. 





THE CLEVELAND MACHINE SCREW (CO,, 


CLEVELAND, OHIO. 


Manufacture AUTOMATIC SCREW MACHINES for every variety of work. Samples 
of the production of these machines sent on application. We have about 200 of these machines at 
work in our factory, producing parts of Guns, Sewing Machines, Bicycles and Standard Screws. 

We are also sole owners of and successors to the GRANT ANTI-FRICTION BALL CO 
Our facilities in the production of BALLS FOR ANTI-FRICTION ANDOTHER PURPOSES 


are unsurpasse@ in the world, 





SAMPLES, PRICES AND CATALOGUES FREE. 
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THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
2 OO 18, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
* Machinery. 





FOR HAND OR 
ELECTRIC POWER. 


TRAVELING CRA 








by Electricity. 


T. Shriver & Go, 


MANUFACTURERS OF 


Shriver’s New York Traveling Cranes 





333 East 56th St. 


NEW YORK. 


NES of 134, 2, 3,5 and 10 Tons 


capacity. to be operated by Hand, or wholly orin part 





NORTON EMERY WHE 


WORCESTER, MASS. 


Bu W., 


ILLUSTRATED CATALOCUE FREE. 





Send for Circulars 
and References. 









CT TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 


ALFRED BOX & CO.. 
Front, Poplar and Canal Sts., 


PHILADELPHIA, Pa 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 





SEND FOR CATALOCUE. 


















2348 & 2345 
Callowhill St., 


PHILADELPHIA, PA, 














PUNCHING SHEARING MACHINERY 
“+ »° BOILER MAKERS ROLLS. 2% 


New Doty Manuracurine ©- 
Jadelle SW AON. | 























articles, our stock is now limited to 
complete sets, with the exception 

of two or three issues,and orders can 
hereafter be filled by the set only. 

A number of engineering schools 
are using these articles in lieu of a 
text book on this important branch 
of mechanics. 

The set of 92 papers will be sent by | 
mail to any address in the U.S., Can- | 
ada or Mexico for $5.00, post paid, 

' and toany foreign country for $7.00. | 


RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 

The demand for back numbers of 
the American Machinist, containing | 
this valuable series of articles, has | 
been so great, that, notwithstand- | 
ing it has compelled us to issue 
special reprints of several of the 





Order now before our stock 


of papers is exhausted. 


ADDRESS : 


American Machinist, 


203 BROADWAY, 
NEW YORK. 









Style A, Three-Jaw. 
Or CHAS. CHURCHILL & CO., Ltd., 


Ask your nearest Dealer, or send to the 
Manufacturers for 


THE LATEST 
” IMPROVED DRILL CHUCKS, Ge 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 
21 Cross St., Finsbary, London, Eng. 





Style B, Two-Jaw. 
Awards at the World’s Fair. 





THE CUSHMAN CHUCK 


“CUSHMAN” 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 
work. \ 8 «6 

SEND FOR CATALOGUE. 


CHUCKS. 


CO., HARTFORD, CONN. 





Jordan Planer Chucks, 


SEND FOR CIRCULAR. 


c.W.JORDAN 


4 Wayne St., 
WORCESTER, MASS. 


The “National.” 


INDEPENDENT, 
UNIVERSAL, or 


COMBINATION. 


Est’d 1882. Strongest. Easiest. to 
change. Best finish. Reversible 
Jaws (patented) giving 5 changes 
including every possible position, 
ILLUSTRATEDCATALOGUE sent. Liberal 
discounts. Prompt snigwwons Ww. WHITLOCK, 
39Cortlandt St..N. ¥.— Wor ks,Hoboken,NwJ. 


We EERD, OTHERS FOLLOW. 


Sweetland Combination Chuck. 


\ Reversible Jaws. Accurate, 
Standard Independent,Soiid 
Shell, Solid Reversible Jaws, 
Strong and True. 

SEND FOR CATALOGUE, 


The HOGGSON & PEMTIS MFG. CO., New Haven, Coun. 


Cranes 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


TO2 TEMPLE Court, CHICAGO. | DETROIT, 
New Yor«K Office, 182 FRONT ST. MICH. 


SOFT CASTINGS, 


Made from best 
Light Machinery, 
























rades of Pig Iron for 
lectric Work, etc. 


THE BURR & HOUSTON CO., 


BROOKLYN, N. Y, 


33 TO 39 FRANKLIN ST., 








CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., WN. Y. 
| New York Agent, CLEVELAND FOOTE, 47 Broadway. 














WHY EXTENSIVELY USED ? 





LIQUID 
SOLID. 
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SOLDERING 


It does the work Better, Quicker, 
and Cheaper than anything else. 


Samples and 


cheerfully furnished by the 


WALPOLE CHEMICAL CO., 


WALPOLE, 


full particulars 


PSS SSSSSSS ESSE SEES SS SSeS ee eee 


MASS. 



























The Sample 
Tells the Story. 


Asample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet, 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 

















SCCCVSOBBO8B 








The National $ 
' Feed-Water 
Heater 


A brass coil Heater 
delivering water to 
the boiler at 210° 
Fahrenheit 


50« > H. P. sold. 
Pri areeg Ww Satis 
faction universal. 


The National 
Pipe Bending 
Co. 
82 River St. 
New Haven, Ct 





YOU HAVE ANY SMALL ARTICLES 


| in Brass or Iron that you want manufactured 
in quantities, write to THe Jones Bros. ELECTRIC 
Co., 28-30-32 West Court St., Cincinnati, O. 





PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broac 
claim, but we prove it to mechanics who will 


examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn , U. S. "A., 


Or, SELIC, SONNENTHAL & co., 
85 Queen Victoria St., London, E. C., England. 


aw, SKINNER CHUCKS. 


Independent and Uni- 
versal Chucks,Combina- 
tion Lathe Chucks with 
patent reversible jaws, 
Drill Chucks, Planer 
Chucks and Face Plate 
Jaws. 


SKINNER CHUCK CO., 


SEND FOR CATALOGUE. New Britain, Conn. 











Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 

Drills, Reamers, Rose Bits, etc., of any size, 

without a possibility of their slipping. 
FOREIGN AGENCIES; 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonne nthal, Jr., Neue Promenade No, 5. 
Berlin, Germany; Se ie z, Sonnenthal & Co, , 85 Queen 
Victoria St., London, E. C., England. 


DRILL CHUCKS. 





LOW in Price—HICH in Efficiency. 
WRITE TO 
TRUMP BROS. MACHINE CO., MFRS., 


WILMINGTON, DELAWARE. 


FOR SALE BY 
CHAS. CHURCHILL & CO., Ltd., LONDON, ENGLAND. 





SEND FOR CATALOGUE. 


MORGESTER MACHINE SCREW CO. 





Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 





GROBET 4 4 % 
WY? 2 e 


SWISS iP 





> + ad .. 2 ° 
yma FPolumbia” Vernier 
M - alipers, Etc., 

Are Highly ENDORSED and WORTH 
CONSIDERATION. Send for Catalo 


E. G. SMITH, Celeaiie. Pa. 


your 


gue and Prices to 


Over 12,000 10 use. 








JACKS, 





Hydraulic Siesta. 





HYDRAULIC MACHINERY 


PRESSES, PUMPS, hap 

VALVES, 

PACKINGS. 

ACCUMULATORS. 
SEND FOR CATALOGUE D. 


» The W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors 


204, 206, 208 & 210 E. 43d Street, New York. 


a f— if ‘lg 
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Beam Punch. 
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MANUFACTURERS OF 


_P. BLAISDELL & CO., 




















MACHINISTS’ TOOLS, 








sno For caTaLocue. WORCESTER, MASS.~ mention this paren, 


injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes. 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 





ATTENTION. = encin 


WE SHALL HEREAFTER HAVE A FULL 
LINE OF OUR OWN MACHINE TOOLS, 
CONSTANTLY IN STOCK, AT THE WARE- 


ROOMS OF 


Dawson & Coodwin, 


57 S. Oanal St. 


CHICAGO, ILL. 


18”, 22” and 24” 
NCINE LATHES 


—— AND —— 


52”, 80” and 120” 


RADIAL DRIES. 
Dietz, Schumacher & CO., 


Cincinnati, Ohio, U.S. A. 








UNIVERSAL 
TRIPLE 


VALVE 


ACS ae re & 
BRASS WORKER. 
MACHINE. 
HORIZONTAL BORING AND FACING MILLS. 
TURRET MACHINERY. 
MULTIPLE 


FACING 


DRILLS. 
WRITE FOR OUR CATALOGUE. 


~ THE LODGE & SHIPLEY M. T. CO., 


CINCINNATI, O. U.S. A. 





16’ Engine Lathe 


with Turret. 





FLATHER & COMPANY, 


NASHUA, N. H., U.S. A. 


LATHES, 


SCREW MACHINES, 
PLANERS 4% SHAPERS. 





BENCH STRAIGHTENING 





—_—s 
SEND FOR CIRCULAR. 








SHOP 


CONVENIENCES. 


Our regular line em 
braces, 
2 Crank Shaper. 


26 Belt 
’ Hand Fox Lathe. 
S’ Cab. Turret “ 
s’ Eng. Lathes 
Power Presses 


THE SPRINGFIELD MACHINE TOOL 00.,- 


SPRINCFIELD, OHIO. 


New York Agent, 


J. J. McCABE, 14 Dey Street. 








Core Rod Cutter and Shear. 





WE BUILD 
ee a 18 STYLES, 247 SIZES 


Me 2 MILLING MACHINES, 


EMBODYING THE MOST ADVANCED IDEAS AND 
ADAPTED TO EVERY VARIETY OF 


TOOL AND MACHINE WORK. 


IMMEDIATE DELIVERY 


Can usually be made of any style or size. 


MACHINE TOOLS 


OF ALL KINDS IN STOCK. 


— {e& Write for Our 1894 Illustrated and Descrip: 
tive Catalogue. 


Pe THE GARVIN MACHINE 60., 
E. ti Laight & Canal Sts., New York. 
NEW No. 15 MILLING MACHINE. Also 64 N. 7th St., Philadelphia, Pa. 


DROP ae Ines 


Fe a Maco 


ry ll 


STUART'S PATENT COMPRESSION WEDGE a 


NO KEY SEATING. 
SLIPPINC. 


OBEAFT, in MARKET. also the 
SIMPLEST and BEST, 
SENT ON TRIAL. 
Can be attached or removed in a few seconds without 






























NEW HAMBURGH, N.Y. 








Uruand, Fanueowsn & Norton Co, 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, o» any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO.. 

















96 TO 106 BATES STREET, DETROIT, MICH. 
AMERICAN WATCH TOOL CO... LATEST IMPROVEMENTS. 
| NEW STYLE. 


NEW PRICES, 
B\, GROWING RAPIDLYin FAVOR 


The Highest Award at the World’s Columbian Exposition. 
in any shop she RIVett Lathe 
— MADE BY =— 

FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 


HILL, CLARKE & CO., GeMing Ag rents, 
Boston, Mass., and Chicago, H., U. 


| Mi: Reducing and Pointing Wire, 

ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 

For Machines or Information address the 


A . Manufacturer, 
Mention AMERICAN MACHINIST. we rest co., 


uase WATON Te S. W. GOODYEAR, Waterbury, Conn. 


CAND, BROS.. WAYNESBORO, PA, 











The van Norman Universal Bench Lathe. 


With attachments, com 
prises in one mac ] 
LATHE,UNIVERSAL MILLING 7 | 
MACHINE, SCREW CUTTER 
A AND UNIVERS AL GRINDER. 
= « ithe best tool onthe market 
- e r all icine of small fine 
work. Send for Catalogue, 
Manufactured by 


















Manufacturers of 


Universal and Plain Grinding Machines. 


Indispensable for first-class work. Most econom 

ical method for finishing. Only way perfect work 

can be produced. Water used in every operation 

Have no equal forconvenience, Fully guaranteed 
Send for Catalogue, 


England: Chas. Churchill & Co., 21 Cross St., Finsbury. 
London, E. € 

~ France and Belgium: Ad’Janssens, 16 Place de la Repub- 

No.3 UNIVERSAL GRINDER. lique, Paris. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuc k, F Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








ENGINE —, 
HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, ti! Liberty St., New York. 
60 South Canal St., Chicago. 


W. C. YOUNG MFG. CO., "us" 
Foot Lathes, Engine Lathes. 


SHEARS AND PUNCHES. 


D, SAUNDERS’ SOM}, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


aa om Steam and Gas Fitters’ Hand Tools, 


SEND FOR CIRCULAR. 21 Atherton St., Yonkers, N. WV. 








Lathes, 
Planers, 
Drills, 
Slotters, 


awe §= «Ct ic. 
NEW HAVEN MANUFAC’G CO., 








New Haven, Conn. 








will do better nor more than ours. 
ascertain just what it'll do. 


A I ILver’s PRoFit 


Lies in the accuracy and amount of work it will or 
can be made to produce in a given time. 


No machine 
Get our book and 


The Cincinnati Milling Machine Co., 


CINCINNATI, QHIO 








LATHES AN 





D PLANERS. 


DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS., U. S. A. 








PRENTICE BROS., "orc. 


Makers of Vertical Drill Presses, 
12 to 50-inch swing, Radial Drills, 
Gang Diills, Boiler Makers’ 
Drills, Radial Drilling and Coun- 
tersinking Machines, for ship 
plate and bridge work, Special 
Drilling Machinery. 

Engine Lathes from 11 to 21 
inch swing,any length of bed, 
with single or double back 
geared heads and any style of 
rest, with or without taper at- 
tachment. SEND FOR CaTa- 
LOGUE. 














Foreign Agents: 
CHAS, CHURCHILL & 00., L't'd, Lon- 
don, Eng.; 
ee | & seen 59-61 


— ADPHE JANSSENS, 16 Place de la 
Republique, Paris, France, 


‘, <8/’, 32” Upright Drill, 





THE VERNON 


Revolution Counters, Car Fare Registers, &c. 


@ Positive Motion. 
Steel Gearing. 
Brass Wheels. 


Absolutely 
Accurate. 


5. M. BALZER, 


Manufacturer of Count- 
ing and Measuring 
Machines 


| 129 Worth Street 
—©@ NEW ‘YORK. 








Worcester, 





EVERY STYLE, SMALL OR LARCE. 
1100 SIZES IN STOCK. SEND FOR CATALOGUE 
BOSTON CEAR WORKS, 


35 Hartford Street, BOSTON, MASS 


ze J corrinateiceton 2 svRACUSE.N.Y 3 
anh ON A 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEIGHTON, SYRACUSE, N. Y 


\ BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


uccessor to 
BREHMER BROS., - 
440 N, 12th St., Philadelphia, Pa. 



















MABE YOUR TOOLS WITH A STEEL STAMP. 
XWE OALO STAMP WX’) 
123 GCHAMPLAIN ST. 

CLEVELAND. OA/O. ) 
SEND FOR PRICE LIST NO. 4. 




















JONES . LAMSON MACHINE CoO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


FLAT TURRET LATHE, 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
24 in. long. (Hartness System.) 


2 BY 24 FLAT TURRET LATHE. SEND FOR CATALOG. 
Boring Tool. 5 ARMSTRONG TOOL HOLDERS, 





. Capacity 
3 2 in. diameter, 










Lathe and 
Planer 
Tool, 


For Turning, Planing and Boring Metals. Practical, all around, every-day 
Tools. Over 10,000 already in use. Two ‘hundred wi orking in = et Fay & 
Egan Co,’s Shops ) 


MANUFACTURED ONLY BY 


wm ARMSTRONG BROS. TOOL CO, & 

a 7-78 Edgewood Ave., -  CBICAGO, ILL. 
SEND FOR CIRCULARS. 

Onas. Caurcaiiy & Co., Ltd., London, Eng., Agents. Wazags 


BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING MILLS. 


BOYNTON PLUNMER,) INSTRUCTION @ MAIL 


WORCESTER, MASS. 
Manufacturers of 

IN ARCHITECTURAL DRAWING, 

ARCHITECTURE, 


~ Shaping Machines, 
Drilling Machines, PLUMBING, HEATING ano VENTILATION, 
BRIDGE ENGINEERING, 


Bolt Cutting Machines. 
RAILROAD ENGINEERING, 
CHAS. CHURCHILL & 00., Lt'd, 
21 Cross St,, Finsbury, London, SURVEYING ano MAPPING, 
ELECTRICAL ENGINEERING, 
MECHANICAL DRAWING, 


MINING, 
ENGLISH BRANCHES, AnpD 


MECHANICS. - 


= mas awarded, To begin students need 


SEND FOR DESCRIPTIVE CIRCULARS. 


HURLBUT-ROGERS MACHINE CO, ):1 vs )srcreneiane eevee 


SOUTH SUDBURY, MASS. ek 4 setts @ 
: The Correspondence School of 


Mechanics and Industrial Sciences. 


SCRANTON, PA. 


4000 STUDENTS 










Patent applied for. 














A Constant Cutting Speed Machine re- 
quires the speed of the main spindle to auto- 
matically increase as the tools advance. 

Our 2’ machine starts at 48 revs. per min. 
and increases gradually to 150 revs. per min. 

Our 6” machine starts at 16 revs. per 
min. and stops at 90 rev. per min. 





American Standard Gauge & Tool Work«, 
Waa e rer DEL 
iustad Se a a 
bees inch to 5 inch. 
JAMES A. TAYLOR & CO. 


Send for New Pamphiet. 











W. D. FORBES & CO., 


1300 HUDSON 


STREET, 


HOBOKEN, N. J. 


OUR EXPERIENCE IN EXPERIMENTAL CUN MAKING 
PLACES US IN A POSITION TO OFFER THE BEST FACIL- 
ITIES TO INVENTORS OF SMALL ARMS WHO DESIRE 
TO SUBMIT WEAPONS TO THE NAVAL BOARD. 





THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 


This machine works 
on an entirely new prin 
ciple. Will cut perfect 
keyways either straight 
or taper through work 
of any diameter, shape 
or size. By means ot the 
improved upper guide 
bar, the tool is held 
rigid ,insuringa perfect 
ly straight cutthrough 
out thestroke. All chips 
come out clear of the 
working parts of the 
machine. Micrometer 
screw regulates depth 
of cut. Forrapid work 
and exact duplication 

of same this machine 
2 has no equal. Send for 

illustrated catalogue 
containing new rule for Standard Dimensions of Keys and 
ey ways. 


BAKER BROTHERS, 365 South Erie St. , Toledo, Ohio. 














UPRIGHT DRILLS. 


Thoroughly made, quick to 
operate, stiff and powertul, great 
capacity. Built for service, Best 
4% drill in the market for all aro und 
ff purposes, All sizes from Zl in. to 36 
in. inclusive. For sale by leading ma. 
chine tooi dealers. 

Hypkr Park Mas 
J. E. Snyper, Esq., Worcester, Ma 
In revard to tl 28 in. hy 
rig mht Drill« of your make that we have i 


du 
n sufficient assurance 


Yours very truly 
BRAINARD MILLING MA- 
CHINE CO 


JE. SNYDER, 


Worcester, Mass., - U.S. A, 








FOOT POWER LATHES 


For Electrical 
and Experimen- 
tal work. For 

veneer Gunsmiths and 
Tool Makers. For general Ma- 
chine Shop Work. 


High grade tools : elegant in design, superior in con 
struction. The best foot power lathes made, and quality 
considered the cheapest. Send for catalogue and prices. 






Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 


RATCHET DRILLS, RATCHET DIE STOCKS AND 


WwW. F. & JNO. BARNES Co., 
1995 Ruby St., ROCKFORD, IIL. 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lro. 
21 Cross ST.. Finsguray. LONDON, E. C-s ENG 


MALLEABLE IRON PIPE VISES. 


‘CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 
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WM. SELLERS & CO,, Incorporated, 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


si MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangers, Oouplings, Etc. 
= INJECTORS FOR ALL CLASSES OF BOILERS. 








The LONG & ALLSTATTER CO.) 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, 
TIPLE AND AUTOMATIC SPACING. 


MUL- 





; SPLICE BAR PUNCH. 
BELT. STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 





| Fi ORMED MILLING CUTTERS. | 





| 


MILLING PARTS OF MACHINERY. | 


These Cutters are made in a great variety of out- 

lines, and can be sharpened by grinding without 

| changing their form, They are economical in pro- | 
ducing duplicate and interchangeable parts, Exact 
duplicate cutters can be made at any time. This is 

| of great importance when accuracy in duplication 

| of machine parts is required, 


i Je 4 alogue of Milling Cutters and Fine Mechanical 
Tools free, 


| 4 S. STARRETT, Box 14 Athol, Mass., U.S. A. SA. 











NEW YORK OFFICE, 


\THE BUFFALO STEAM PUMP CoO., 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


FoR ALG SERVICES. 
76 JOHN STREET. 








JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE Pumps, SINKING PUMPS, PRESSURE 


PUMPS, VACUUM PuMPS, ARTESIAN WELL 
Power Pumps, Etc.. Etc. 


HRAMES HA vl 


| oFeettine yo 
fe Suet ona 





PumpPs, 


24 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. 








LOWVILLE IRON WORKS CO., “owvute 


MANUFACTURERS OF 





PS 





For Boiler and 
Feeding, other 
Elevator purposes, 
Work, i Send for 
Pulp Mills, § m Circular. 








Bi RTHY 


B ia 
ABDI waaraa 3 aren Son ETROIEN ICH. 


— 








DETRICK & HARVEY 
MACHINE CO., 


Manufacturers, 


Baltimore, Md. 









OPEN 
SIDE 
PLANERS. 





| Saw, You Saw, He Saw, 


And we all saw that 

THE STANDARD TOOL CO., 
Athol, Mass., U. S. A., 

makers of Machinists’ Fine 

were sure winners in the race. 


Tools, 


CATALOGUE FREE. 
TOOLS WARRANTED. 





CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 


DETROIT, MICH, 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Too! 
for all ee ch ood- 
workers, Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 








BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still ts obtained, if ordered soon, as our 
stock is nearly exhausted. Price, unbound, $3.00 per 
volume, postpaid. Bound in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1893 
are now carried in stock. Only complete volumes furnished prior to 1893. Address, 


AMERICAN MACHINIST, 203 Broadway, New York. 








Manchester, toner 






LEVER ROPE. 


CATALOGUE OF OVER 300 
PAGES SENT ON AP- 


ARTHUR'S PATENT, SEPT. 22,1891. 





ARTHUR'S ‘ UNIVERSAL ” ROPE GRIPS, 


Save the Expense of Hoisting Goods by Man-power. 


Have you Power in your Building, or can you 4 AY goons” * ties 


LINE IN THE ene | 


put in Electric or Gas Motor? 
THE ARTHUR 60, 


Please write 
to us, 


Gen’! Machine A regte, 
86 John St., 













We have in stock for immediate delivery, one Traverse Shaper, 
stroke by 60 in. traverse of head, and one 30 in. stroke by 72 in. traverse of 
two machines 
We also have in stock 15 1n., 24 in., 
16 in and 18 
Send 


head. We will sell these 
within the 
Pillar Shapers. 


next 60 days. 


We 


in. Hendey-Norton Lathes, and have 20 in. and 30 in. in the works. 


for Illustrated Catalogue. 


Agents: CHARLES CHURCHILL & CO., Ltd., 


also have for immediate delivery, 14 in., 


oa i '«F 


“e, 


\ a! 


ite bP 
Mmm ox f 





and 


London, England. 


SCHUCHARDT & SCHUTTE, Berlin, Germany. 


EUGEN SOLLER, Basel, 


Switzerland. 


P= ae ) Try 


20 in. 


at greatly reduced prices, if sold 
25 in. 


THE HENDEY MACHINE CO., 


TORRINCTON, CONN., 


MANUFACTURERS OF 


Improved Pillar and Traverse Shapers, 


—-AND-—— 


THE HENDEY-NORTON ENGINE LATHES. 







y’ a ; 
—— { 
Ww TTT TT duu 
wn 
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THE OS Te AUTOMATIC CUT-OFF ENGINES, 
re, Slow Speed, Medium Speed sine, mpount, and Triple Expansion 
and High Speed Engines. Engines, High Pressure Boilers. 








1 Complete Steam Power Plants of 
= Highest Attainable Effi- 
' ciency, Address 


” Buckeye Engine Co. 
= No. 26 Franklin Ave, 


— 








SALEM, 0. 
ALBANY STEAM TRAP SOs ALBANY, N.Y. 
RETURN — AUTOMATIC 
wae 7 seal * | STEAM PUMPS 


» AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


@ Renewable Seat and Diso 


VALVES. 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 








“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


33d & Walnut Streets, 
Philadel phia. 


245 Lake Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 


a MANY NEW IMPROVEMENTS 
FOR USE WITH 


| COAL GAS, 

7 NATURAL GAS, 
PRODUCER GAS, 

ro OR GASOLINE. 


COMBINED 
“OTTO” GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 








2 styles, Built from 1 to 60 Horse Power. Send for Circular. 





Also Mfrs. VENTILATING FANS, 


STR SIRVIOEASLE STEAM ENGINES 
. 12 to 100 | Horse age 










Adapted to Heavy, 
ra ste 4 po r ‘ m~> Continuous Work. 


full ss 





SUITABLE 


=HTubular & Firebox 
BOILERS 


- 4. on gad | roe — 


CHANDLER “TAYLOR co. INDIANAPOLIS, .ND. 


= HOPPES Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Scale in Boilers. 
Si Using any kind of water. Hard Sheet Steel Troughs 
Easily Cieaned, 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


ONOVER 


NG nes nS HANDSOME CATALOGUE ON AS Yad 
‘f Gon DENSER z 


THE CONOVER MFG.CO. 39 Cortuanot St.NY. 


UINR-BELT GNGINEERING C0. 


NIGETOWN, PHILADELPHIA, PA. 


49 DEY STREET, NEW YORK. 


ADJUSTABLE HOLDERS 


| [INCANDESCENT LAMPS. 
edd Lf “O.CWHITE CO. WORCESTER, 


> SEND FoR CIRCULARS. 





























tlevators, Conveyors, Fibre Graphite Bearings requiring no Oil or other lubricant. 
Chicago-Link-Belt Machinery Co. 


eralls FRICTION CONE CO. 


_ ye HANGING AND STANDING 
: CONES, 


5 WADE IN ALL SIZES. 
Thousands in use trans- 

mitting fro om 1 to 50H. P. For 

information address, 


No. 85 WATER STREET: 
BOSTON, MASS. 


~..DRY STEAM. 














MOFFET PORTABLE DRILL. 








Weighs 42 lbs. and 

UNSURPASSED ey drills from | 34 to 

Si ‘e Contrif F ASA Fy 2 inches diam- 

impson Ss entri uga ™ : eter. 

Steam Separator. REAMER. ee 

As / ae Runs with Steam 
or Bappiying Cian end Pry | Will work in any ilies 

4 position. Compressed Air. 





Manufactured by 


+ ag UG TIMOLAT, 


89 & 91 S. Fifth Ave., 
NEW YORK. 


(EYSTONE ENGINE i MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia. 


Send for Circular, 





BACKUS WATER MOTOR CO. » Newark,N. J. 





Fy WATTS. CAMPBELL Co. 

"MANUFACTURERS ° hed SO N. J. BA = 
___ OF IMPROVED ~-> Neg agi 

CORLISS STEAM ENGINES @anas 


TN FUL VARIETY { 
OWER@SeD (ee 
OR [omeere PoANTS == 


m FRICK COMPANY. 


AU Presse, ELISE CORLISS FAGIES 















WAYNESBORO, 
PA 





40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


a) ENGINES 


WESTON ENCINE CO., 
PAINTED POST, N. Y. 


Ge te Lee 


(Tandem Compound.) 





AU TOMA’ ric 


WESTON ocas: 


HIGH PRESSURE BOILERS % 


Meath N. a! City 


AND : 
Se Vy “EM J mine -, Se n — 
He anes 82 Lake St Ch | 


COMPLETE POWER PLANTS arte Pais’ 


CORLISS STEAM ENGINES. 


Simple, Compound and Triple Expansion, Condensing and Non-condensing. 
Tanks and Stand Pipes, Feed Water Heaters, Steel Plate Chimneys, Air Pumps and Condensers. 


PHILADELPHIA ENGINEERING WORKS, Limited, 


Mifflin St., East of Front St., PHILADELPHIA, PA. Long Distance Telephone 1781. 





, 3d & Arch Sts. 











enntt Otve New Yor 








AMES IRON WORKS,“ or 1B ee oe ee 

a 7 ~ ORR & SEMBOWER, e 
(INCORPORATED.) 

VERTICAL, HORIZONTAL, MARINE 






VERTICAL AND HORIZONTAL BOILERS, 
Factory at RE ADING, PA. 42S. Clinton St., CHICAGO. | 


ass oe dt 
WRITE FOR CATAL( 
Da Ae ae eet cenit s atime ae 


}) HOISTING | ENCINES, 
116 Liberty St., NEW YORK. iUE AND PRICES ; 











GEO. V. CRESSON CO., 


Power Transmitting Machinery, 


ith St. and Allegheny Ave., Philadelphia, Pa. 


New York Office, 136 Liberty Street. 





\ CAN BE 
—< — MINUTES. HAS A GRIP EQUAL 

PATENT INTERNAL CLAMP COUPLING. FORCING FIT. 

PTCEVVVVVVVVVSVVVVSVVVsseserte 


APPLIED AND REMOVED IN A FEW 
TO A 











JUST ISSUED, 


“USES OF COMPRESSED AIR,” 
By ADDISON C, RAND. 


134 pages, 94 illustrations, principally from original photographs and drawings. 


This handy volume is the comprehensive work upon the uses ¢ . Al r:; it is accurate, 
readably written andl be autitull printed upon heavy plate paper Price, $1.00, pe paid. Order of 
the publishers, the Republic Press, 14 Lafayette Place, N. Y.. or through any be oks elk r, 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 


only if Compre Ss 





Estimates and Plans fur- 
nished for transmitting 







Power by 


Friction Clutch Couplings. | z 


} AND 
STEAM SIRENS, p. VERTICAL 
Send for Fc agaa SHAFTINCG. 


{7 Dey St., New York. Also for Erecting same, 
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BROWN & SHARPE MFC. CO., 


PROVIDENCE, R. I. 


No. 3 
34in.x7in.x 19 3-4in. 


A NEW 
The table has an automatic longitud- 
inal feed of 34’, a transverse movement 


of 7’ and can ‘be lowered 19 3-4” from 
centre of spindle. 


Net Weight, 2,800 Ibs. 





Enatanp—BUCK & HICKMAN, 280 Whitechapel Road, Lon 
don, EB. 

Grr any —SOBUO8 ART & SCHUTTE, 59 Spandauer 
strasse, Berlin, C. (Small Tools). 

Geiser: G. DIECHMANN An pedadalt Ld 5 Berlin, W. 62 

FRANCE- FENWICK FRERES & C¢ 21 Rue Sate. fous. 

FRANCE MP ty EUTZBERG ER, "140 Rue de Ne suilly 
Pute i 

Gasiaes, pre ° RED. A. RICH, 23 So. Canal St. 








tHE NILES TOOL WORKS co., 


HAMILTON, OHIO. 


37 in. to 80 ft. Swing. 


IRON AND = 
WORKING 
ee 













NEW YORK, 
PHILADELPHIA, 
BOSTON: 
CHICAGO, 


PITTSBURGH, 








14 BY 20 FT. BORING AND TURNING MILL. — 


scours JENKINS STANDARD PACKING 


 <eninin Ben...» for Steam or Joint Packing, has no superior. 


JENKINS > It is manufactured in all thicknesses. It is 


not loaded to increase weight. Does not rot 
or burn out. Every sheet is stamped with 
Trade Mark, like cut. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, BOSTON and CHICAGO 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 









SERKINSS 













BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP-YARDS, BOILER SHOPS, BRIDGE 
WORKS, ETC., ETC. 


NEW YORK OFFICE, EaquiTaBLe BUILDING. 
GEORGE PLACE, Agent, 


SPUR- AND SPIRAL-GEARED 


(““ SELLERS’ MOTION ’’) 


ANE 


MADE BY 


The G. A. GRAY CoO., 


477-483 Sycamore St., CINCINNATI, O. 








20 SIZES. | 

From 22/’x22'’| 
to 96x72” any 
length. 








WRITE FOR PRICES AND PHOTOS 


COULD & EBERHARDT, 


N. J. R. R. Ave., Green & Bruen Sts., 


SHAPER 


Gives 50 to 100 per cent. MORE 
strokes per minute THAN ANY OTHER 
MAKE OF SHAPER NOW BUILT. 


9 to 15 Ricw#arps St., 
BROOKLYN, N. Y., March 17, 1892, 

Govutp & Eperuarpt, Newark, N.J. 

Gentlemen ;—We are obliged for your order, No. 
5130, which is forwarded to-day as per bill herein. 

We always thought that the three Shapers we 
have of your former style were good machines, but 
are glad to say that the two recently purchased of 
the newer pattern are much superior to them. We 
like them better, for our work, than any other sim- 
ilar tool of which we know. 


Yours truly, J.H. WILLIAMS & CO. 


¥ 


= 3a73HS 012 eS See 





Cut represents 16 in., 20 in., 24in. stroke. 


“DOUBLE TRIPLE QUICK” STROKE. 


(TRADE MARK.) 


NEWARK, N. J. 


ih /S & WHITNEY Co., 


HARTFORD, CONN., U. S. A. 


Have reduced prices on the machines described below and now offer them at the 
following net prices, F. O. B , Hartford, for prompt payment, viz:— 

Pillar shaper 4 inch stroke, with Newell vise, va net. 

10 inch in tool-maker’s engine lathe with attachments and tools, 4-foot bed, 
$595; 5-foot bed, 5605. 

Are building a line of adjustable multi-spindle machines of sizes suitable for drilling 
bicycle hubs, valve flanges 20 inches in diameter, and work of intermediate dimensions. 
also machines and patented tools for rapidly finishing bicycle hubs from bars of steel; 
Ask for the ‘‘ Machinists’ Catalogue.” 

New York Wareroomis: 136-138 LIBERTY STREET. 

Western Branch: 98 WASHINGTON STREET, CHICAGO, ILL. 








The Bithngs Hlaud lise. 


THE BEST VISE FOR LINEMEN. 


Drop Forged from Bar Steel. Interchangeable Parts. 
Parallel Jaws. Hardened by Special Process. 
by ) Rei, gl ee 
THE Bittincs & SPENCER Co. 
HARTFORD, CONN. 
Chicago Office. 17 8. CANAL STREET. 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C. 
France—L. ROFFO, 58 p yarde Richard Lenoir, Paris. 
Russta—J], BLOCK, Moscow. 





| THE W.P. DAVIS MACHINE CO., 








WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


HORIZONTAL 


,BORING MILLS. 


—_o——_- 


IRON AND BRASS WORKING MACHINE TOOLS. 
SEND FOR ILLUSTRATED CATALOGUE. 






































al Y)) z <i THE HAYDEN & DERBY MEG, C0., 
= (x) a SOLE MANUFACTURERS 
~~ sg EA FMETROPOLITAN «—INVEGTORS, 
a —_ > - |AUTOMATIC and 
om wa 7 2 ge a DOUBLE-TUBE. 
a iw. s THE MOST RELIABLE 
‘. « = =~ w INJECTORS 
ra: _ 0 €. a... MADE, 
s > ge) woe Ww 
< + QO. METROPOLITAN 
Si Ze Es = ePROpORT 
pone SN 
; f A 2 —- Awarded the high 
© ~ Ee Dl eee sie Mya 
;  * = Bhp en paunie tke pesiooey fe 
aa 8 © Pen oS .. Injectors, and D, H secre oe _— 
Be. | | = tal OFFICE AND SALESROOMS: 
~ No, 111 & 113 LIBERTY ST., NEW YORE. 





UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 
ROCHESTER, N. Y. 
| |. WYMAN®GORDON 
Sl a” 


: WORCESTER, MASS. 
— WOOD WORKERS’ VISES — 








J. M. ALLEN, PRESIDENT. 

WM. B. FRANKLIN, Vick-PrEsIDEnNT. 
F. B. ALLEN, Seconp VICE-PRESIDENT. 
J B. Prerce, SECRETARY & TREASURER. 


as 


DROP FORGINGS 

























CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
" BOLT CUTTERS, 

. bs , Cutting from 1-8 in. to 6 in. diameter. = 
; _ Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED ~ PRICES. 






AT. DEC. 5, 1882. 
PAT. DEC. 4, 1888. 
, 1G, 25, 1885, 








In order to reduce our stock, we offer 16’, 18’, 21'’ and 24” engine lathes, 16’, 22’. 
| 24" and 27” planers, 10’, 12” and 15” speed lathes, 15” and 20” turret lathes, at a good 
' discount from former prices. 

We also have a few 16” and 18” 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


Manufacturer 


APS & DIE 


second hand engine lathes, in good order, and of 





J.M.CARPENTER =_— 
PAWTUCKET.R. I. 


TUEEUTTTE TT ee 
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